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Tbb  Coaacil  have  pleaaare  in  reporting  that,  notwUhstAnding  Uio  con- 
tinned  depression  oftrodc!,  the  affairs  nf  ihc  tnatituto  ore  in  a  prosperouR 
couditioo. 

The  coatributions  to  the  TransactioBS  have  been  more  than  osnal]; 
intercBting.  The  first,  by  Mr.  S.  F.  WttlkiTf  on  EloctrJcal  Lighting, 
vas  prepared  by  that  jircablcman  irith  tbo  ricw  of  mnlcitig  it  interesting 
and  useful  to  miniug  eaj;iiieeni.  H«  has  succeeded  in  giving  a  dear  and 
concieo  doscription  of  the  electric  light  and  tho  varionB  modes  of  pro- 
duoing  it. 

Mr.  David  Trzack  haa  contributed  n  ralnabic  paper  on  the  Coal* 
Gelds  and  Coal-Miuing  0{)eratioaB  of  Xorih  Fonuooa,  China,  which, 
having  been  read  duriug  the  time  of  the  French  operations  in  that  iKland, 
VBB  received  with  special  interest.  Professor  Q.  A.  Lcboor  added  to  the 
valoe  of  the  pnpcr  by  giving  some  aot«8on  the  foesiU  wbicb  were  coUueted 
in  the  inland  by  Mr.  Tyzack. 

Mr.  J.  I>.  Kendall,  to  whom  the  Ini>tituCc  has  Itcen  m  otlcn  indebted 
for  valuable  geological  and  historical  worl«  counccted  with  ^he  mining 
iaduetries  and  geological  features  of  the  Korth>West  of  Euglaud,  contri* 
hntod  two  excellent  communicQtions — the  firBt  on  the  History  of 
Mining  in  Cumberland  and  Xorth  IjanuLshire,  and  the  second  on  the 
Carboniferous  RocIca  of  N'orth  Lancashire  or  Fumefw.  The  latter  of 
these  papci-s  was  admirably  iUu^truted. 

An  interesting  paper  on  a  Eul)jc<.t  which  for  years  has  occapiod  the 
attention  of  mining  engineers  and  uf  others  who  have  to  make  plans  on 
large  sheets  of  paper,  was  contributed  by  Mr.  C.  C.  I«eacb,  who  has,  by 
means  of  diagrams,  iUu»trated  the  various  daily  ujoTcmunts,  together  with 
the  olt^ations  in  size  occo^oned  in  pa].)er  by  the  changes  H-om  day  to 
night,  from  one  temperature  to  another,  and  from  damp  to  dry  weather. 

Safety  Limps  have  also  occupied  the  atccntion  of  the  membera  -,  that 
invented  by  Messrs.  Routludge  &.  Johnsun  bus  been  described  iiy  the 
former  gentleman,  Two  German  lantpa  have  also  been  de6(T)l>cd.  The 
Pjeler  lamp,  which  is  especially  adapted  as  a  detector  of  gas,  was  used 
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adrantageoiiftl;  in  tiscertainfiig  the  perroct  dil1\iRion  of  the  ^  in  the 
flcveral  corapnrtmcnU  of  tho  gnllciy  in  which  the  PniaaJmi  f-xpcrimenta  on 
coaWnst  (heroinafusr  rcferre-l  to)  wer«  tried.  The  other  is  the  iuvenlion 
of  Dr.  Wolf,  nnd  exliibiM  the  pccaHarily  of  being  tble  to  be  rc'lightcd, 
oftor  it  has  g;onc  ont  in  a  mino,  without  taking  it  lo  pieoos,  or  in  any  wa; 
dao^ronKlf  exposing  the  flame  to  contact  with  fire-damp.  The  Maraaab 
lamp  has  been  descriljci!  hy  Mr.  Af.  Wnlton  Brown. 

A  Taluable  gecdogicol  paper,  written  bj  Mr.  K.  IliUfie  wu  commoni- 
onted  by  Profeflaor  Lebour,  on  the  im]K}rtant  Uiinganese  Depoaite  of 
8u)  Pii:4.ro,  Sardinia.  It  was  acoonipitnii^fl  by  notes  oo  Che  microecopic 
soctiona  of  rocks  from  the  district  by  Mr.  \V.  F.  Radler. 

The  i^rincijal  mocbaaica]  paper  is  oik  by  Mr.  W.  J.  Bird  on  a  Kew 
Hodo  of  Urvaking  Down  Cool  by  mcuns  of  a  Wedge,  its  prinoipio  being 
that  the  friction  of  the  wedge  in  diminished  to  a  connderablc  extent  by 
acting  upon  rollers  instead  of  eliding  against  cheeks. 

Tour  CooDcil  is  giving  its  Btteation  to  the  repeated  occnrronoe  of 
deatractive  exploejons  in  coal-mini-s  from  L-anaes  the  origin  of  many  of 
which  it  is  difltcalt  to  determine.  Some  of  these  accidents  have  occnrred 
in  ooUieries  where  every  possible  care  has  beea  lakvn  to  prereot  them, 
and  in  pit«  where  the  amount  of  gas  has  been  very  limited  and  the  vonti- 
latbngood. 

Tbo  Uioory  tbat  ooal-dust  may  bo  on  agent  in  intensifying  explorion 
has  long  boan  berbro  the  Council,  and  some  of  the  rnrlicst  experiments  on 
its  ctTecta  were  made  by  members  of  this  Institntc.  These  experiments, 
it  is  ime,  wore  ivc  on  a  sufficiently  Ur^Q  soale,  or  so  conclusive  in  their 
resolta  as  might  have  been  desired,  but  tbcy  were  solHcieDt  to  prorc  Ibat 
coal'doat  was  an  element  of  some  danger.  Tho  Obestorfield  and  Derby- 
shin  Institute  cotitlrmed  whut  had  Wn  done  tn  the  Newcastle  district 
by  similar  experimouts  at  Cliestcrlitild.  Expvriuients  wera  nuMk  at 
abont  the  muds  time  in  France  and  elscwhero.  Recently  the  Ocrmao 
GoTemment  haTo  taken  the  maUer  np  on  a  scale  suited  to  its  hnportanoe, 
and  yonr  Tnusaotions  contain  a  trtttsIotJOB  by  yonr  Socrctary,  Mr. 
Bnnning,  of  tho  very  interr^sting  experiments  that  hava  been  made  at 
Neunkircben,  which,  Uigi'thcr  with  the  discuaiiun  thermn,  may  be  coo- 
sidered  to  Uuve  brought  this  important  question  prominently  before  the 
members. 

The  Qennan  exporimeDls  seem  to  pgx>n  that  the  ptwiical  danger 
■Uaobed  to  the  dost  only,  is  onallt  and  show  that  exiitosioiis  of  ooat-dnst 
can  only  be  oaosed  1^  **  blown'Ont  shots"  when  the  dust  is  in  Tery  Urge 
quantities  and  lying  within  15  (ect  of  the  ahei. 
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An  interesting  pnpLT  lina  been  oommnnicatcd  by  Mr.  M.  Walton 
Brown,  on  Eartli-shakes.  Tour  Coiindl,  realizing  tho  importance  of 
this  BQhject,  Iiavc  app-iintod  a  Coiumiltw  to  inrt^tigate  it,  Tbey  will 
be  usisted  bj  Uic  rcccnU;  olected  lioD(>rary  member,  Dr.  QanietL, 
Prinwpal  of  tho  Durbom  Collcffo  of  Science.  Il  is  prohablc  ibot  it  will 
also  rccoire  tbc  attotiiion  of  Lbo  Uojal  CommiaBioa  ouw  inveitlit^tiiig 
liie  oausea  of  accidents  in  mines. 

The  Committee  appointed  to  inTF-Bli£^tc  tbi?  canacs  of  the  ciplodon 
of  the  Air-reoiivcr  at  Rjhopo  have  b&en  able  todednco  from  tboir  c)t|)Cri- 
roent«  some  indicntioo  of  tbu  cuase  of  t-but  oocanenoc,  and  ia  a  abort 
time  tbeir  report  will  lie  mwlc  to  tbe  Institute. 

Tbc  library,  wbich  bas  bfcn  oomplctely  rc-or(piniicd,  has  been  frwdy 
nsed  by  the  membors,  713  wurku  having  been  laken  out  durin([  the  ytar. 
'  A  cat^ilogiie  of  all  tlic  books,  maps,  and  drawioga  it  contaiiu  ia  going 
throngb  llw  press. 

Thrniigh  the  kindnoas  ofMr.T.  Hngh  Bell,  Cbflirman  of  the  Middles- 
brough Water  Bi.>ard,  and  Mr.  Wiiltcr  Scott,  the  contractor  fur  tlic  works 
which  are  being  carried  out  at  Hury  Iteeenoir,  near  Barnanl  CasUe. 
abrmt  70  mrmbeni  nf  the  Tostitnt^  had  a  pleasant  excursion  to  the  n-orks, 
and  were  very  kindly  received  by  the  fccntlcmen  in  chavfce.  A  Rection 
■cron  the  vallcj  on  Lbe  line  of  the  main  ]Hiddle  trench,  t*>gether  with  a 
brief  acconnt  of  tho  works  to  be  exccuteil,  will  be  found  in  the  Tmneac- 
fciODt. 

In  conciusion.  the  Conucil  consider  that  the  luvmlwre  of  Llie  Institute 
have  every  rcattou  to  bo  satiiUled  with  the  work  done  daring  tbc  past  year. 


^mmn  ^.tip^art. 


The  income  for  the  year  1884-R5  araoimtod  to  the  pum  of  £1,849  2b.  Id., 
and  the  eipcnditure  to  £l,r>00  7s.  8d.,  leaving  a  surplus  of  income  over 
eipenditurc  of  £218  14b.  .'»d. 

l^lic  total  amount,  of  subscript  ions  and  arrears  received  was 
£l,r.L'l  lis. 

The  arrcara  of  unpaid  subscriptionB  still  remain  at  a  large  amount. 

The  Committee  recommend  that  the  sum  of  £oU0,  jiart  of  the 
balance  at  the  bank,  be  invested. 

JOHN  DAGLISH. 
WM.  COCHRANE. 


ADVERTISEMENT. 


The  InBtitnte  is  not,  as  a  body,  responsible  for  the  facts  and  opinions 
advanced  in  the  Papers  rend,  and  in  the  Abstracts  of  the  Conrereations 
which  occorred  at  the  Meetings  daring  the  Session. 
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97    0    2 


107    4    0 
93  16    0 


201     0 
-M  13 


dn.  29  Onliiiu7  M«nnbn«  ... 

da  106  AiannlAle  Mcmbero  .. 
do.  19  SdMliniU 

do.  1  NflwOrdirior;  Membrr 

da  7  Now  Aowdato  Mombm 

do.  ANffwStndoitli 


ma  2 

90    S 

223  12 

82  19 

3    9 

11  M 

(i    6 


SI  18    0 
l,aB6    0    0 


l&O  12 

0 

21  17 
2  12 

> 
9 

24    1 

4    » 

6 
6 

d. 


882  17  10 


219  18 
40    5 


1.&24  12    0 


Kll 
IB    B 


ta.ni  s  0 


IjBOO  7  8 

60U  0  0 

2,100  7  8 

651  0  4 


£2.?S1     8    0 


14»0  7  B 

600  0  0 

2,100  7  S 

«S1  0  4 


<2,761    8    0 
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V 

^H 

I      WITH  scBsnnrpTioNfi,  i8fi4-«&. 

^^H 

^^H 

rus. 

PirrUA^ 

^^^P 

M.    t.    i. 

C     &  d. 

^^^     Bj  411  Origrinal  Ufftnlirrt  ptnA  (3  £S  S«. 

063    S    0 

H             By    K2               I>o.                nnpaia 



108    4    0 

H           B;      9             Do.              dowt,  trnpaul    . 

18  18    0 

H            Bj      9              Do.                ndgned,  unpaid 

18  18    0 

^M            B;      5              Do.                |[ouc,  no  mUtm* 



10  10    0 

H           Bjr    U             Da.              rtruck  off 

20    8    0                          < 

H                &00 

H           Bt    28  OrdiiwT  Hcmben  (Mid  ^  £3  a*. 

88    «    0 

H           b}      L                Do.             pftid  3  C2  8^ 

2    S    0 

H           B;     7               Do.             aiiF«Ml  ^£3  9*. 

a  1  0 

H           Br      1                Da             Bnpwd  [§  £2  2a.      ... 

9    S   0 

H           Bjr      I               Do.             rc(if«ed       

••-- 

3    3    0 

I 

H          By  106  Aaoekte  Slembeni  i«id  @  £2  2* 

ttSU    0 

H          By    13             Do.              ua\wA 

....... 

27    6    0 

^^         B;     4              Do.              rcalpiMl       

6    8    0 

^^^^^to      3               Do.                atroek  off      . . . 

6    6    0 

126 

^s 

By    79  Stnil»nl« paid  |9  £1  U    ... 

m  19  0 

Bj    21       IV..      Bop^d 



2!     1    0 

Bjr     2       Da      (r^ne.  no  iddn»           

2     2    0 

B;     4      Da      strnckoff           

4    4    0 

tOG 

3= 

B;    16  feiWribiuir  Cnlllwi«  p«d         

81  18    0 

MH^ 

B;      1  X«w  Ordiiiu^  Monher  pild  ig  £3  Sa.  ... 

S    8    0 

— 

B;     7  Kew  AMOciatw  Member*  |»id  S  £2  2a. 

M  U    0 



Br      6Ni-w  StudenU  j»id;@i:i  1*.       

6    6    0 
1,»6&     0    0 

284  11     0 

Bj  M*n>b«»»' Arwar*         

15i>    3     0 

23;>     4    0 

By  Stodetito"      Da             

9    9    0 

24    3     0 

£l.6U  13    Q 

&I8U    0 
1.&24  IS     0 

£3!,0IW  10    0 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^L  « 
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(iTii) 


patrons. 


HU  Onice  the  DUKE  OF  NORTHUMBEBLAND. 

Hit  Grmce  tbe  DUKE  OF  CLEVELAND. 

Thfl  Mort  Noble  the  MARQUESS  OF  LONDONDERRY. 

The  Right  Honourable  tbe  EARL  OF  LONSDALE. 

Tbe  Right  Honoiinble  the  EARL  OF  DURHAM. 

Tbe  Right  Hononrable  the  EARL  QRGV. 

Tbe  Right  Hononnble  the  EARL  OF  RAVENSWORTH. 

The  Right  Honourable  tbe  EARL  OF  WHARNCLIFFB. 

The  Right  Reverend  tbe  LORD  BISHOP  OF  DURHAM. 

The  Very  Reverend  the  DEAN  AND  CHAPTER  OF  DURHAM. 

WENTWORTH  B.  BEAUMONT,  Eeq.,  M.P. 


(xyjii) 


Sonoratfi  'Ptmtrtrs. 


*  HcBOMtT  M«Bb«n  diwlnl  Una  at  eAlM  tmlj. 

Vm  R\ght  BmmrMv  Uiu  RARL  OF  KAVENSWOKTH,  Rutenc 
irorth  Ciutle.  <!iitiHli«(l-<ni-Tvat?  

WILLIAM  ALEXASriElt.  E^t..  lii))>.'ctur  i>f  MiiiM.  Cfla*(;ow 
«  I'bof.  p.  PIIILLirs  HK[).-U).N'.  I>.  Sc.  (Land.y,  Diirliain  OiJluge  of 
Scionw.  X»wc>ntltf-«n-Tviw 

—  DE  BOirttKUILLE.  &u| .  CnmnuiMlMir  ie  !•  Legion  d'Uunueur, 
C'fiTiMilU'r  d'^lAt,  IriHfieetfiir  Omrml  dm  Hinot.  Rtrl* 

•  Pkof.   «.   S.   HltADV.    Ml),.    P.li-S.,    f.L.a^    Durliftm    CV.Ucfre   of 

SrioiHv.  N«-wci»«(U-oii-Tji>o 
Dr.  BRAS.<RRT.  Ri-nrliftttptmkTin.  Kuiii]-&ni-RlM>ir),  PniHi« 
Dr.  II.  VOX  DBCIIKN.  llcTglMii]itii)Biin,  Itfinn-nrnKhi-in.  I*rnMi«... 
JOSP.PII   DICK  ISSON.  K».j..  Iii.|i«'t-w  >:t  Miii.-..  !Uiincli«lfr 
THOMAS  EVANS,  E«|..  [i>.pi«t<>i-  .^  Miii«,  Pen-v-Brjii.  l>iiffl»ld 

Bo«l.  DerbT  

■  WILLIAM  GAKNI-nT,  F^^..  U.A..  Prindpol  oftlie  Durlwm  OUcffe 

nf  Scivijrt'.  Ni'iBiMutli' oii-Trtis 
THKOPIIILK  Cil'litAt.   Km]..  Sc^W'-I  -t  Mine*.  M(>ni>,  Bolgiam     ... 

•  HENRY  HALL,  K-i-  ].«i»«i..r  .,f  Ml"i«.  HwiiluU.  Prwoolt 

■  Pk<7r.  A.  S.  liKK-SrilRL.  M.A..  F.it.S.,  F.R.A.S..  [>nrlwa  CoUaRaol 

Scii-ucr.  Ne"c»Jtlli'-i>n-Trrio  ...  ,„  ,„  ... 

Tni  Vkut   KKr.   Dk.   LA  K  K. 'Dvui  nf  Durtuin  „. 

•  pKor.  0.  A.  LEUOUR,  M.A..  F.O.9..  Durham  C<ille||e  oT  Scknoe, 

N«  wnut  Ir  -  nn  -  TTti« 

«  RALPH   MOORR.  eJi..  |ii«M«t»r  of  HinM.  Oluptw  

WARIN<n"(iN   W.  SMVrn.  E*i.,  2S.  JpnnTti  Stfwol,  Londim 
E.   VL'II.LKMIN.  K")..  Mnw.  d'Anioli*.  S<.ra.  FmiH-o 

•THOMAS  K.  ^VALES.  F.«i(.,  Iiwpeetijr  rtf  Hii>».  SwKum 

•  FRANK  N.  WAKIIKLL.  lv>.t..In>poctnr<-f  Uin«t.  U'*tb  oii-bc»rac^ 

ti«ar  RdihcvhAin 

•  JAUKS  WILLIS,  Em|.,  IiMiMtw  (>r  UiiiM.  14.  PortUmt  Temn, 

N««r<-«it  1  r -nn -TTne 
TBOUAS  WVNNE.  EM).,lD*|»ctur  of  HUir*.  Manor  IlMnJt>,QiioMl]j 
Staffgrd 


Hh,  Ba'. 


18?7 

laea 

1888 

1661 

1876 
1888 
1888 

1888 

1866 

18M 
1870 
1870 

1878 
1878 

1873  1870 
1866 
1868 
1878 

18U      1880 

ia6i     1868 

18&7       1871 

1868 


Sift  gjtmbtrs. 


C.  W.  BARTHOLOMEW,  Kw..  BUuOay  Hall,  ivnu- Towonlvr    ... 

THDS.  Ui;(lH   itKLU  Exj.MiddlMbrd'.onTM*      

DAVID    Ut.'UNS.   Emi-,  (.'.£..  (.IjdMdolo  bank  BuiUbig*,  fivik 

Mmrl,  ClwIiJe  ,.  

T.  E.  CANDLER,  E«i.,  Ctatm,  Cli.b,  Cantoi.,  fWw 

B.  B.  (.'OXE,  F^..  Dnft<m.  Jnldo,  P.O.,  Luieniv  Co.,  Ftnnt.,  U.S. ... 

JAMK**  ^.   l>IXi>N.  K«|  ,  170,  Il»t«  NIrn-r,  OIM.90W 

KnXEJfT  HAOI'K,  (■:.(-.  f».ll-  inkr.  SlulTwU 

(i.  C.   HF.WITT.  E«i-.  <■<»)  Pit  H«.lhf..llii'rt,  in-M  BrwliJ 

JASIKS  niLTOV    !■•-       VV!,-...  .—  I  .■■I  t r.    r  :...t(.^  HTff„i 

THOS.  JL  JOlii  mbcrlKwl     .. 

HKNRV  LlPiii  I  .,-1. 

W.  MERIVAI.I-:.  o.>UuWtii»H>«i>aiI>t'LL-».M,  Uua>W>      

IIATH\S  MILLER.  K«( 

H  J.  MoltTuN.  Em|..3.  W«<Al>iranMVIUw.8MthClUr.8catlMro«Bfa 
RL'IHiI.I'H  NA8.SB.  bq..  ObMMnmUi.  DoKmuid.  Pvurii 

ARTHTK    i'lUMK.  F-     M  "     IHullbgtoa      

W.   A.    INkriKII.  ^U  .  -.«  Hou*.  Nortfanmberkiid 

KOWAltD  II    I'lUiM  loria,  BrttUh  ColuoMn      ,., 

R.  CLIFFORD  ."MllH.  l-.^!..  Parklli'ti).  iiwlntiitt.  MauHuMb-r 
T.  II.  WA  RD.  K*|..  Aui.i.xl  Ha<u«r«f.  EmI  iMliaa  RaiUaji  C<JUariM. 

Otrtdl,  Bmjpd.  ln<U» 


KtMTS". 
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Lit*. 

1OT5 

1876 

1888 

1888 

isn 

1877 

isrrs 

1886 

1873 

1874 

1878 

18H0 

1873 

1N78 

1R71 

1079 

1M7 

1883 

1S76 
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IK77 

1877 

1881 

1884 

1878 

1878 

1864 
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una 

1880 

1888 
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tH8 

1874 

1880 

1888 

)R7« 

18174 

tBR2       1R8S 


(rtrj 
OFFICERS,      1885-80. 


Ejt-€ 


|)»Si{)EBl 
JOHN  UAGtl'<H.  FU>|.,  MftndM),  SMiUiKbielcU. 

$Iict-Dri5i6fnts. 

WM.  ARMSTKUNfl.  K«j„  I'obKr  11oqw>i  Cl>nl«r-1«>-i*tmt. 

StR  LOWTIIIAN  IIHI.I..  Dirt..  ICuuntt.n  (Iraofo,  NortluUerbHi. 

T.  J.  ItKWICK.  K«j-,  IUvd..»  Kriil^  Ki>rt>mmtwrkn<l. 

WH.  COCHKANK.  ^..  ()niiw«r  »tnw*  Wvf,  NtwoatlcHm-Tjaa. 

JUIIN  MAKI.KY,  lv*q..  TiiomfleU.  Ihvrl'wfctan. 

J.  a  SIMPSON,  £>.|..  llo>l^'lkl.l  H.IUMI,  UkjrdMt-ou-TfMi 

Couucil. 

H'M.  AUMSTHON'U.  Juii.,  K>q..  Wingnt*.  CrHiHt>  IhtrlMiu. 

T.  W.  BKXfM^S,  Kwj-  II.  N*«rjr»to  Stn«N  XowcMtk-nn-Tytie. 

U.  BKKKLKY.  K«| ,  MbfIkt  Hill.  WhirkUnm.  K.^.C.  Cuiiiitx  llurUm. 

R.  P.  BOYD,  Bmj  ,  Mi>.>r  IIoum'.  I.iuxiriihi.  F.riu<e  Huiiam. 

S.  C.  CHONK,  1-:k|..  KiUiiijcKorlli  Hull,  N>vn-MtUMiii.Tjtui. 

RD.  FOKSTEK.  Bi-i.,  Snntti  Httt^i..  K«i.w  Hoiims*. 

W.  If.  HKllhKV,  K«).,  MnloiiiiloT,  N<^nuae-<>n-Tjii<<L 

THOS.  HKPPEI.L,  K^,..  I,tuit«ld  Hoaw.  Chi»t«r  1e  8tn«t. 

H.  LAWRBNCB.  Bx)..  (itnnfcr  lr<»i  W^ork*.  Ilurlum. 

W.  Q.  LAWS.  K«|..Ti.«-»  lUll  BiiUdliipi,  Nf*«u.tlB.nn-Tjiw>. 

Pior.  O.  A.  LKHOUR,  M.A..  P.O.S.,  UoTbam  V-tAlrfpi  »f  Hci«>ic«,  Newtadlo. 

W.  LISHMAN.  lMq„  l^inlirr  Hill,  rcnce  Hdd»m. 

OBO.  MAY,  R«(.,  lUHon  CoUiwr  0«cini,  m«r  Siintri  Sliwldn. 

M.  W.  PAURI.N'UTON.  Rki.  Wmnnoath  Colliery,  Sui»t.-cliti»l. 

A.  H.  POTTKR.  K«|.,  Sliira  M»>-r  Cullifr?,  Kondun.  Nuwi^utl*. 

R.  ROBIXMOX,  Bwi..  Ilowli*li  Hull,  timr  Huiiop  AuckUiid. 

J.  O.  n'i':EKS.  K«i|.,  llMlliri^toii  CnUiiTitn,  BcdUugton. 

JAMKS  WILLIS,  K«i..  11.  Poritind  TcTTiC«.  Newnutle-oit-Ty«e. 


8i«  OKOIttii:  HLl.IOr.  Bitrt.,  M.P.,  Hiu^bt^xi  Unll,  Yetiai] 

IIoii«,*«- 
B.  P.  BOV  LI.  lu({-,  F.U.S..  Muur  UmiiM.',  LMviiKitlc,  Femie  lluuvok. 
8iK  W,  (t    AlIMSTKONO.  C.It.,  LL.I).,  P.B.S^  Jwoiotid, 

Xc  wcuKt  lo-<iii-Tvnif. 
LINl>.SAV   W(J()1».  K*],.  Si.iiUiill,  CheOtr-ItSUT^L 
0.  V.  OKKKWVHLU  K-.|..  P.G.S  ,  Kim  Tn*  L.dh-f.  UiifflcU, 

l>rrbv. 
0.   B.   >'OB.STRit.  »:.i|..  M.A..  Lubury.  lt.d.U..  KorUium- 

berlmid. 


pMt, 
;  PrcMiIciiU. 


A.  L.  STKAVKN^O.V,  Kf^-  l><irli»n. 


Itrliring  ViovIVaidvnt. 


THEO.  WOOD  BrSXlXO.NBiilUH»lUN»««,tIe.pii.Tyfi* 


cfi 


?£.IB\     Of 

AUGUST.  18S5. 


f  mbtrs. 


(Original    ^rmbers. 


Uu-ktd' 


I  LI  ta  Hcmtetm 


1  JU)JUf»,  W,  16.  Pork  PU«.,('iiraiff  ,, 

5  Abaiuov.  DuttBk  En^ncering  Worlu,  Dukinfleld.  nmr  MaDclieit«r 

3  Airjcijr.  Hbjiiit.  ralkirk.  S.B 

4  AixidO'i,  T..  Belmmit  UIiumu  GuUbro* 

6  AyOtaaQH,  C.  W.,  Clwulnn  IIoo»f.  n»rrop«t«     .,  

C  Ay&AEirs.  HooB.  SwnrluKl  H«ll.  I'elton,  Xcrtfatimbcrlaiid 

7  ArrUBT,  C.  H.,  Clwring  Cran  Cbanbtr*.  Dako  SL,  Adelphi,  London 

8  AncMia.  T..  DnnitDa  Eikgiiie  Worki. Qatcihcod 

9  Aii]|siBO!(a,  Sik   W.  U^  C.B..  LL.I).,  t'.K.H.,  Jmrnnnd,  Nvweutlo. 

ttpoii-Tiriu    .  (Put  PkBaibKiT,  Memitr  of  Comneil) 

10  AliMsiiiaxo,  Wk^  P<)UwKaaWkChart«rO»-Sti«>rt<VlCt<PKKaiDEl>T) 
IL  ABir«TB:iva,  W^  Jan..  Wlngacc.  Co.  Durluni  {Mtmhtr  of  C«u»eil)... 

IS  Akmstkoxo,  W.  L.,  Oakliuiil*  Bnck,  nnu-  U«inllr/       

U  ArmrR,  t>.,]il.K.,Sli«rflD  Houm,  &ftX4iadeu,nr.  AcerinKti^n,  MuMlimtcr 

14  AsHWOani.  Jj^UXa,  M*p|wrU>j  Colli«ry,  Viett  Hallmu,  DitIij 

15  A«arrrH,  T.  W..  Cuwiwn  CuUI«r7,  Dlytb,  >'OTthamberluul     . 

19  AtkismV,  J.  B..  8U>ek4Ul«ld-nn-T^ne     ...         

17  AtkihM!!.  W.  N..  8liincUffi>  Ball.  UurhMi      

IS  Ar>Bit,  R.  C,  Wipia  Coal  A  Iran  Co.  L>1^  SUnduh,  dmt  W^ful 

It)  ArBTtnB,  JoBX,  L'adEoir  Coal  Co.,  OUagow 

10  AxxtLSr,  Wh.,  Drj-ukiiult  Collkfua,  Cliirk,  Bnabon 


auffiiff 

ISfri 

Aug.  7. 1S76 

Unr.  £.  1F166 

Feb.  1.  ISSa 
Ans-  81, 18SS 

OtiL  6, 187S 

AafT-  1.1861 

July  S.187i 

Unr  8.  IMS 
Atif;.  21.  1H6S 
April  7. 1667 
Mar.  3,  IBOi 
4.1877 
6.  1S78 
2.1867 
MSfTO 
Jane  6, 1808 
Feb.  6.1*70 
4.1876 
8.1873 


Aop- 
Feti. 
Feb. 
War. 


Nov. 
Uar. 


SI  RAtLBa,  Oiokat.  Morton  CoHivry,  Soadarisad  

U!  llAiLKa,  T.,  6,  CoQingword  Trmcr,  Jeawnd  dBriena,  Nevrcaatlo 
18  llAiLta,  W.,  CortonHucHl  CoUichea,  WoBibvcIl,  naar  Banulc; 
U  Hailiv,  dAxru^  ren7  llacT,  lUminKliBni       

86  Saiir.  B.  Hon  aLO,  Ncoixnl,  Uanmuutbiblni  .. 

m  BiirMlttgB.  K..  KtutnarT  CuUki?  OCeai,  SkflOoU 

87  BJMKt,  TilOHA*.  \jA$h,  Mar  JfaiMbieaiar  

38  lUacur,  A..  CalodonU  FniBdry.  Ktlnaniock  

£0  UtuatT.  A.J.  , 

80  B>BTBou>BCW,  C.  Uaik  HUl  U-tbm,  EmDiv.  Lomlim.  W. 
ai'UniTnOLOMBV,  C.  W..  UUbMlvjr  Umll,  near  TowiMler 
83  UAaurrr.  A..  Trad**'  Niiienl  t^tUt  tMvn.  Cai^fl 
83  BATBa.  MAtTuxw,  IVw*  Hill,  Blaydnn-on-TjiM 
34  UjtTBa.  W.  J..  WmUtnn.  blajiba-on -Ttb*        

88  DATtr,  Jobb,  Nairfcar:^  ColUarf**.  CoU-rird.  Rath 


Feb. 


8.1877 
7,1888 
April  7. 1877 
Jun*  8,  1868 
Mu.  8.  IH78 
Dk.  8,1863 
Aug,  4,  1877 
Dw.  6.1868 
SofX.  U.  1878 
At*.  6.1888 
Dm-,  a  1876 
1864 
Uar.  8,  1873 
Mar.  3,  1873 
n«e.     6.  1B68 


^^^^^^^^^^^^                         ^^^ 

f 

^H 

^^^M 

•4a«n«,                                  ^^^1 

^^H    16  BkAxtAKM.  A.,  M.A.,  Sorth  B«l#,r,  DnrhMn 

lUr. 

^^^H 

^^^f     S7  BsLt,  Sis  LoirtaiiJi.  B»rt..  RuiintAaOntigt.  NortlMl)«toi),(V*iCB 

^^^H 

PxiuiDixr)    ,,. 

Jul^ 

0.18M           ^H 

SS  Bbll,  John,  Momtb.  B«U  Brotfaen,  MidtHmbin'-un-IVi-* 

iyni. 

1. 1U7                  V 

89  DeXMH,  J.  0.,  Acoamnlwit.  12,  Ore;  Slraot.  Xi-wcutk-on-Tync 

Nor. 

7.1874 

40  Bnsox.  T.  W..  11.  SewgaXe  StneU  XeTeinlW  C^rm^r  of  Comn^-itj  Ang. 

11866 

41  Bbiklbt,  C^  Mul*y  UUl,  WUkkliwa  R.H.O.,  Ca.  UarWia  (tfni4«i' 

ofC^neil) 

Auff. 

S),1869 

42  Btvice.  T.  J,,  M.I.C.B.,  P.O^,  H^Tdm  Biidg*.  NortfaamborlMul 

(Vici-PKUimsr) 

April 

Msao 

43  BIDDKB,  B.  P..  cure  of  Mrs.  Bidder.  Piirit  Roftd.  KtAUW.  Surroj       .. 

Ubj 

S,  1667 

41  BtdtiJiD.  J..  Bvdfunl  Uid)^  Bi«b»ii  Auckland 

J  una 

4, 18S7 

^^^K   4&  Bisx«,  CCUjcron.  Dorb,nhir«  .. 

Jdir 

6.i)»ai 

^^^V    46  BrB*U,  B..  Peuel«j  C'rui*  Collieries  St.  llvten'%  Itfoeuhu* 

1856 

47  Blaok,  W..  tieilwartb  VilU,  Sfinth  Shi«ti)a      

April 

2.1870 

48  U01.T  iv.  H.  11.,  Newcbtirch  (^>11ieri«i,  nmt  Mftneh«der 

IVc 

6.  IHOS 

49  Booth,  H.  L.,  A«hla^l/ia  Ciilllerj,  nmx  Uorpctfa 

Ut6l 

BU  ilOdiMX,  TiiiM.  W.,  Miiuu  .Srhn-ngvr,  Coriincl,ClHli,8ouUi  ADtDri«ii 

l^pl. 

11.  1^7fi 

61  Boxp,  E.  F.,Uoor  Houm.  Letnidlde.  FetifiV  Eohhb  (Past  Phuiu»t 

MtrmUr  ^  Cauneit^ 

Aug. 

21,  isax 

(S  Bovi>.  R.  P.,  Jloar  HuiMh  Lwouide.  Fenoa  Hoium  fXm.  t^  CommeliJ 

Siw. 

6.  160U 

63  Both.   Wm..  74,  Josmoud   Buwl.   N«weHUfr-«n-Tjme 

Feb. 

S.  IS67 

51  BuH'.-KO.t,  J.  R.,  33.  Fb«-toU  titrcet,  ^Juiiikrlniid 

Sii)>t. 

8.1864 

liu  BuETTBLL,  T.,  Mine  AKetit,  Duilley,  WnroMt«r^iro 

X(i». 

3.  18G6 

S6  BnoMtLOW,  Wm..  18,  IrfrioaUrr  Slnvt.  Sunthjiort,  Lititnultirv 

Sci't. 

2.  1876 

67  Browx.  Jorx,  Priiirr  Ploot),  lU,  Brutol  Huail,  BinnitiKWni 

Oct. 

&.  1K54 

&&  Buovrx,  J.  K^  56,  I'niui  I^«a^ni>  ^o^  Stixxt,  Birtinit|;luira 

1861 

^^K   (9  BiOw:«.  Tbo«.  Fouibr.  Giiildlinll  CliBioben,  CWntiff 

IHfll 

^^V   80  B1IOW58,  Jt.  C,  M.[.C'.R..3.  tlnnvillv  Road,  J«nnand,  Npwcoxtla 

Oct. 

1,  1K70 

^M         81  BiiYnAU.  William,  It'imrbrid;^  CuUii.>r>,  Wi^ii 

A«g. 

1,1861 

H            02  BRTiiAU.  W.,  Juii.,  DoukIiu  Baiik  Cf'lllvries.  Wiipiii 

Autf. 

3. 1S66 

H            63  BrxxiXO,   Thbo.    Wooa,    Ncrille   Uall.    Nrn-uuUe-oTi-Tjiie 

^M                                                                                          ^Sf'^rtta'y  aifi  Trto4mrerj 

1(M)4 

H           H*Bri>yB,  Datis.  O.K.,  C1.vdad»U'  1U»k  BniUling*.  lU»k  St.,  Ui-lijilc 

Mny 

fi.  1877 

^1            6ft  Bmiiow*,  J.  H.,  Yew  Troo  Ucni?,  Athertoii,  near  U«ich«git«r 

Oct. 

U,  1S7S 

^^^^^PpGAHraBLL,  W.  B.,  C'cmanlliiig'  Kngiiiwr,  Urvy  Sttwt,  No<«-cutl« 

0.t, 

7.  1676 

^^^^^OT  Cabb,  Wm.  CoraHAS,  Stmtli  Benv«U,  NowcJutbaii-TyM 

UlV. 

3.  IH.'i? 

^^^^     6*1  Cham  HKKs,  A.  M^  Tlii>nicliffo  Irou  Wnrku,  iu'«r  Sliuffltild 

Mar. 

6,1809 

^^^B  60  CtiKKHUA?).  1.,  Throckley  Ci>Ui<>T7,  Newcutlcnii-Tj-ne           

Feb. 

1.  t87S 

^^^^   70  CasBdMAX,  H'.  T.,  Wire  R«i<e  MKiiufacturer,  Uartlujiool       

Feb. 

S,  IR76 

H          71  CaiLOB.  BowLAMD,  Wtikctivlil.  Vork«LiiTv 

iAny 

16,  1862 

^1           72  Clabbxcb.  TiiouAa,  KUwirk  (?nlli<^r5,  NVvrrantle-iti-'IVTi*- 

Um. 

4,  IB76                              1 

^1            73  Clakx,  C.  F  ,  Lhirewoixl  Coal  »iiil  Irun  (.'0.,  iiMr  VVignu 

A 11^. 

2.  lam 

H            74  CUSK.  R.  B..  MiiHe,v  Kill,  tsisir  tliiti-ihiwl                               

u«> 

S.  1673 

^1            7ft  Ci^KK,  W..  M.Ii-,  Tbv  Ursng«,  Twurenll,  ntmr  Minisl^old 

A^l 

7,1666 

^^          76  Clasib,  WtLLUV,  Virlot'ia  Eitgrinr  Work*,  (Utolimil 

Dwr. 

7.  IR67 

(ini) 


77  CocBBAiiB,  B..  AldiD  annge.  Duriuu 

76  CoCMKAyi.  C,  llie  (imngw,  Sbinrbridga  

79  CocBKAXZ.  W.,  St.  Jubn'«  Chambcn. Oningcr  Stmt  Wi^it.  Nowcutlo 

(VlCK-Ptt«*lll>ICXT)  

80  CoLi,  RicuASO,  W»lki.>r  CoUlci?.  Doar  Nowcs»Uc-on-TjDfl 

81  C01.R,  HonKRT  BsitTn,  [jonl  Street,  Baaford,  Sbike^iipoii^TnNit 
dS  C0U.18.  W.  B.,  Swiiifonl  OaoM.  ShMirbridgci,  WorMvtacdiln 

83  CootE,  J..  Jun^  WiuhiDftoa  Imu  U'urlci.  QataAmi 

a  CouKB.  Jou5.  WiUiiigton,  R^O.,  Co.  DnrUn  

86  Oo^timr,  JOdira,  Wi»t  nroinwiob,  SlAlTiirdKhire 

86  Coopxit,  R.  E^  C.R.,  8,  Tlia  Suictuu-^r.  Wortniiuter.  Londou,  8.W. ... 

87  Coof  Kii,  r..  U.»rliill,  IMlirrluin,  VorWiiro 

U  Counr,  V.  W.,  Oliilton  Muur.  tVnc«  I[<ju><^ 

80  COMBirr,  U^  Wir«  llriiK!  UMiufactiireT.  Tmid^  OatMfatad 

ft)  CoTLaotf.  t'..  10.  Vlcturia  Tcrrvc,  Diirluim       

91  Cot'MOy.  W..  32.  CroMgrnte,  Durham  

9S  L'uwRX,  J'W..  M.f-.  RUfdoa  Bum,  N«vrcMil<Mni-Tjiiw 

M  UOWIT.  JOHM.  WaikTiiiniilh  L'ollitrT.  SiiikIitIaikI  ...  ». 

M  Cox.  JoBN  H..  10.  8U  dNr^c'"  StjiMm  SnoilvrUnii  

S6*€out,  B.  B..  Drirton.  JoiUo,  P.  O.  Luicrae  Co.,  EVuim.,  U.8. 
M  Co\ux,  8.  B.,  33,  atwt  (iMirev  Stn«t,  ^TtutniiniUr.  Ltmdoii 

97  Ckaio,  W.  v.,  Pkbrn-  Lluulwr*.  Si.  Stephen'*.  WoftmltiHter.  LoDitua 

98  (.'BAwr  mi'.  T..  l.iillrto'rn  C-Hicry,  iiwir  Dttrtum  , 

99  C»iwruiii>,  T..  8,  Umnik-Tu  Strwot,  (3iittf4imd-<Mi-Tfiie 

100  CmwroBO.  T.,  inn.  LUtUttttnrii  CV'tlicr;,  ump  Dnriun  

101  CBAtraNir,  B.,  OnloaKfMl-nn-Tyao 

102  CBAwaHAr,  0.,  akUvhMMl-onTjriM  ... 
lOa  Cbo«b.  E.  W..  KilliiiifWMrtli  Hall,  ue«r  S«i-M«tl«.oo-T»u* 
101  Ckoxr.  J.  R..  Tudliiw  Huaw,  na  Siwiiuvinoor  .. 
106  (.'KOXM,  K.  L'..  KiUii>KW«rtl>  U*ll.  NuoroUl*  fi/t^m^r  of  C*mmritJ    .. 

106  CMWt.  JoiDT,  77.  KinK'  MImrt,  VlnuAtetUn  

107  eioruAOK.  C.  J..  BHtiaKctd  Colliery  C<i..  Liiuiliid.  Ib(pl1l,  N.  W*1m 

108  Cioriaci;  JoHK,  Wc-j>l  IlniiM-.  lUltMbiitlir 
1C9  ClOVDACII,  TllOHtR,  Ijambluli  t'lttgv,  Nfw  8(Nit)i  Wktm 

110  DAOLmn,  ions,  ]lf«ndeii,  8miUi  Slileld*  (PtMiituT) 
Ul  DAOURfl,  W.  S^SoUritor,  N*woutW-<m*TjiMi 
lis  DxtK.  IlAviD.  W«rt  todgtb  DwHmtoB 

115  D'A!>tiiiitii>!it.  T.,  U^IMglmn 
lU  Daxiiu  W..  Staa  PlangU  Work*.  LmU 

116  [>4KLi!ca,  riHWiCS,  Soulfa  UwlMm  CoUiwj.  Diwlinirlon 

116  l>ANr.n[»T)ii.J*«ii.  RUt-k  IVk  OJIUn.  RmI«ki.  Nnrth  U'alM      . 

117  DalMsomx,  ions.  S,  l.'iileitMii  8tnvt   Buikrtti^  MtnifgaU  MnoI, 

Oroit  SwTKii  AU«jr>  l^mdun  ... 

118  llAriT.  H»ar.  C.K..  LcoU 
IIV  1>(T.  H*.  H. 
ISO  inr^K  R,  II..  Hrtl'K4t..t.  \»ikvmM*-W-1ynm 


Drc. 

CIM6 

.1 11  uo 

S.  1867 

1859 

AprU 

&.  1S7S 

Feb. 

6.1876 

Juiui 

6.1S6I 

Mar 

8.  184» 

Nov. 

1.1860 

Ati«, 

8,1686 

Knr. 

i,1871 

A]iril 

S,  1808 

Si<|>l. 

3.  ISTO 

Due. 

«.  ia76 

A1117. 

1.1868 

Oct. 

1.  issa 

Oct. 

6,1864 

No>. 

2.1878 

Feb. 

6. 1876 

Feb. 

1,  1878 

JutM 

6.1656 

Nin". 

S.  1866 

^^ 

lil.lBS* 

Sqit, 

S.180i 

A«». 

7,199» 

1>«C. 

4. 18e» 

Dec. 

4.1860 

Mar 

6.1870 

Kttb. 

1.  1888 

1868 

Jim 

6.  latft 

N.-r. 

S,  IW* 

J  una 

7.1IT7* 

IRAS 

Aug. 

SI.  1^68 

Julv 

3. 1873 

»VK 

6.  \9I\i 

Sit].). 

a.  1870 

June 

*.  W711 

N<n, 

a.  1876 

Mwr. 

7.  ll»7» 

Aprtl 

l.lWtt 

Ort- 

11.  1871 

Hu. 

■!.  IMW 

Oci. 

r.  W71 

fxriU) 

ri2t  DlX05,  D.  W.,  l.ompwj  M!"w,  llmtfon.  H«lifcir«i-bT'll»-Sw»  Not.  4.  1H7* 

Ua  Diiox,  NiCH.  Dndlcj'  Oollurj.  Dadli^.  NorthfltBbc^luid  ..  Sept.  1. 1877 

123  Drxoy,  R..  Wlra  Rope  ManafMcturar,  T«uiia,  OftUdMMd  ..   JntM  6,187( 

124  DoBD.  R„  BMrp«rk  C'ltliCT^.  am  Diirbam                                          .  Va.v  S,  1866 
ISfi  DODM,  JosSPB.  M.P..  Stoeklon-on-Tcm                                                    .Mar-  7.1874 

|U6  DoroLAV.  C.  P^  l^rikmnit  Stnet.  Coawtt,  Co.  Darbftni  Mar.  6. 1860 

DorOLts,  T^   PoaiMif'  Wnt  CoUivriM,  Darlington  ...  kng.  21.  18fiS 

188  Dort,  0^  \*iewfit]iL  SunwiK.  Ctelial« Jul;  i.lffj% 

DownUKBi.L,  U.,  ButtwIciMwl*  C^Uivrj,  nn  D«rUn^tnn  .   April  K,  1878 

Drsos.  Obobox,  MMdlnbarongfa  Jim*  £.1886 

ISl   nnox.O..  Pool«7lUlCoUioT7t,  P(ilcsiri»rtli.UMr  Tunwartb  M«r.  2,1878 

I ISS  Eddi«ox.  KoDsnT  W.,  St«un  Plough  Works.  l.c«di  ...  ..  Mar.  4. 1876 

136  Elliot.  Stn  Ocohob,  Itirt.,  M.I*.,  irioffltbnu    HmII,  Vrnn  Hoiimw 

{i*\»r  PatatoaST.  Siemhtr  of  CouncUj     Aa|r.  21.  18&8 

Blstkik,  RoSRtiT,  76,  Unnnr  itnod,  L'lijivr  Nmr  OmM,  Lnnilnn  . ,.    Nov.  -4,  1R78 

Emblctdx.  T.  W..  Till!  CttUn.  Metliler,  Lcod^ ...  Sept.  6.  1H&6 

136  BBBLrrox.  T.  W..  Jnn.,  TIw  Ood«n.  Motbli-v,  lrf«d. S^jj*.  S.  18aS 

187  Kiti^HOK.  •).  H..  Ijondrnxlprr^  OAco*.  Scaham  Hftt^cnr  ...  .    Vmi.  1,1878 

fiSfl  BrnuRD,  I.  B.  M  E..  G.  MiUitoM  Lane.  Lvicwtor  ,,  Mar.  6.1869 

189  Fabhkk,  A..  Swtou  Cww.  nmr  W«>1  a*r(lepot>l        Mar.  S,  1R73 

140  Padbab.  Jauks.  Old  Fiiiiulrjr,  Bande;  ..July  2.1871 

HI   I' .trrr-L,  TiioMtK  M..  EtmriA  Iron  Works,  nmrStnkvwin.Trvnt       ...   April  8,1873 

142  FlKwtcK.  BARsmifl.  M,  OiVniut  Roanl.  Ncwcutlc-nn-Tnie  Ang.  i,  1868 

US  Fbbe.<(S.  Ro«I!l«DI>,  Oswmld  U«ll,  n«r  Diirhnni  ,.    April  7.  1W77 

114  KmLXB,  K.  putt  LttneCotliory,  Wi^i.  Lnnctultire S«pt.  1,1866 

146  PuTTOBBU,  U.,  lAdvtbnro  Coll.,  Lilllo  Lawr,  Bolloii,  I^TiciuliIr*      .,  Aiig.  3,  lf)65 
146  Flktcbbs,  Jab..  MmnAger  Co-opcratlvQ  CoUitaiH,    WoUfcuil,  nan 

NbwcmiU-.  Sew  Sotitli  WbIm  Bept  11. 1875 

14l7  FLtrCBKB.  JotlV.  Ttie  Tliomt.  Lakeitidr.  Ncwli;  Brid^  via  Ulrcnton  July  2,  1873 

148  Foooiy,  Wu.,  Nortb  BiddiL-k  C'>IL.  Wa-^iliinirtoa  SUtitni.  Co.  P'lrham  Kbt.  6,  L87S 

149  FOBSTBH.  O.    n.,    H.A..   LMbnry,    R.S.O-,    Nortbaioberland    (PlBT 

Pbbsipest,  Memier  o/C<miieit)     Xot.  6. 18SS 

150  poUTBs,  J.  IE.,  Wfttcr  Comp*njr'*  Office.  N«wca«tlc-on-Tyna            ..  Jnly  2. 1878 
161  Fobttbh,  J.  T^  Burnhopc  Colliery,  nan  Lanefaertcr,  Co.  DarhBOi         Auk.  1*  1666 

'ISl  FOBATSR.  R..  Sonth  IIcCti>n,  Pi-nM  Hwoaea  CITmi&m- qf  CVMMt^^J    ...   Sept.  5, 1A6B 

163  FotTiB,  (Jbijbgr,  OimfliidtltDr]w  Collivry,  timr  ljiK<l« ..  Mai.  7.  IS74 

161  KKixrB,  FB&xctfi,  tit.  JU-Ic'i's  Colliery  Co.  LcL,  St.  Helen'*,  I^ncubire  Sept.  1, 1877 

1»  Fiu^CK.  W..  Loflhr)iiM>  Mium,  Lo(tDR-in-Ck\-«Und,R.S.O Apr!)  6,1897 

156  FRASX8,  Geo..  Victorin  OarwMd  dvllicry,  Lintt  OpMO.  Newcaslle    .  Vth.  6,1876 

197  Oallowat,  T.   Lixdkav,  H.A^  Arfryll  C'>Uiory,  Okmplwltown,  N.B.  Hcpt.  2,1876 

168  GBaUABD,  Juux,  Wetrgatfl,  WaJifificId Mar.  5.1870 

169  GlLiriT,  P.  C,  Midland  Road,  Derb/  July  4,1861 

160  OiLTix,  Edwi!i. 75,  Binuia^hiunSCrwi.  Hulifiu,  NonSeotk        ...  Ajml  6,1878 

161  OiLBOy,  6.,  Wtjodlaiid*.  I'lirbidd,  m-jr  Wipm Auff.  7,  1856 

162  OiLBOT.  S.  B„  Mining  Kft^incur.  Hclnoaford.  Suffonl  Sept.  6,1868 


(xxir) 


IflS  Ojhm,  Jonif.Soatbkld  riUu.  Hlddlobm* 

I6(  QoDDAni),  P.  R.,  AcMiititant.  N«wcutIc-on-Tjn« 

IW  Qottooy.  Jamim  N.,  c<V)  W.  NieolNo,  S,  Jeffnj'a  Sqwrv,  St.  Harj 

Am,  Tyofulon.  K.C.      

100  GiACt.  R.  N,  Dhadka,  Amvji*u1'.  Bpn^ril.  tiidU  ...        ,_ 

l«7  OnRATM,  J.  O..  St.  John'*.  Wak<>FIc1d 

168  OiBtx.  J,  T.,  Mitiii)jf  Ktih'i»«vr,  Tv  tWyii.  Abercam.  Newport,  Mon. 
IG0  OfltitXBR.  Jonit,  Ocii«ral  MuMgeT.  Vale  CuU..  llctTin,  Nova  ^iitia  .. 

170  a«X!iwii.L,G.  C.  Elm  Tme  Lodga,  Uuffield.  D«rb)   {Vwt  ?iiui- 

VtVT,  Mffmier  0/ Co*%nO ' 

171  0M8JIWKLL,  O.  Cm  Jun.,  l'ojiit«n.TW«rStoclt]iort 

17a  OuBio,  U.  L««U 

173  On«r,  tV  ().,  Ij»nd  rnminU»inii,  21,  UpjiOT  Mnrrinn  Kfrrrl,  Oiililiii 
I7i  OuKvxB.  D..  Bnncciietli  Colltcr.v,  \ViUliigV»i.  Count;  DurUm 

ITS  OHirviTK,  N.  H..  VVTTibun  

178  <V.iillsnAW,  E.  J.,  23,  Hanblnnr  Stnvl,  Sb  RolonV  hanavitan 

177  Hao^IK.  D,  II.,  WMinivrnth  l'lit«iit  Rnpa  Wnrk*.  Suiidmlaiid 

17»  lUooiB.  l'..(lat^liMid 

179«Hicirx,  Khnk-t,  Caftlp  UyU.  Sh«IRo]d  

IM)  Haiku,  J.  IlicnJitD.  AdiWrlvy  Qttta  Colll«7,  iiau-  Lonffaw 
181   UauWiC.,  N«r<|iilR  CaUagv,  Nangnia,  ti«v  Unld,  Fliatubira   ^ 

185  n.tLu  M.,  [.ofthaiiM  Stalion  CollkHc^  near  WskoAi-ld 

183  n  ti.i.  M.  S..  10.  Obreiicri  Strwl,  Ituhop  Auckland 

184  lUu..  Wm..  Ka.4t  Iletton  CidliH^  Ofloe,  CoxIkm  Co.  Darham 

196  [IAI4,  William  V.,  Iluirtll  Oam«T7,  Feun  Howm 

186  Haxx.  KdUcxd,  Abcnman,  AberdArv 

1»7  HAKiunTLl,  W.  n«  Orroll  CoUiory,  ntw  Wigmn 

188  llAnnT,  Jos. 

160   llAKOMBAm,  WlLLIAll,  Rotliwrll  Iliiigli,  Loodl 

Iin  lUaui.  RicsABD,  Broirnejr  Colliery,  Uurbam  

181   IlaaLK.  William,  rafcnlMnk  CDltiary,  iH«r  Darium „. 

lOa  IlAaaiWH,  It.  Eaitwood,  near  NottinghajD 

193  UAnmiaox,  T.  E-,  C'.E.,  Cvntntl  SUtiini.  N(rwca«tla-Dii.Tjiii* 

ItH  Haqsioos,  V,'.  B.,  Brawn bilU  CoHiBrict,  bmt  Walall 

106  Hat,  J.,  Jiin.,  n'iddriitgtou  CullUiry,  Ackliiqrton 

)9G  llKrKXU.MArTiiiw,  P.G.S.,  n'alk«rC«lliiiT>'.  KawcMtU-cmTjrBt 

im   IlBCKXta,  W.  J.,  Kv«m<rt)od,  Bikbop  Aucklaud 

198  llBDLBr,  J.  J.,  Conaott  CullMriM,  LoadgftlA,  Cannlj  Duriiau 

leO  IIbdlst,  J.  !...  Floukar*!  Brook.  ChMter  

too  IlKDLtY.  T.  v.,  Vftloer.  S«nd«rluHl        

tOl  lUoLXt,  W.  IL,  CoMHlt  OJIi«ri(^  IftdAHMli^.  StmtamO^-tM'Tjmm 

f^fmirrt/CoumcitJ  „ 

tOS  llE^iiBkMx.  U..  IVltdit  C'-iiUwry.  tttMUr-le-8lrMk     ...        ^.        ... 
20n  Uai-rBLU  T^  Lal^  Uoniit.  8lrU«7,  Cb<»t«r-li-St«««t  fXmhrr  «f 

Com^eilj  

aiM  lUrrBU.  W..  W««t«ni  Hill.  nntlMin 


JwM  7, 1879 

Wot. 

7.1874 

Nnr. 

6  1876 

F«b. 

1.'l808 

AtiK. 

7,  1S62 

Dofl. 

8,  1870 

Pcb. 

6.  187S 

An;. 

21.  18S3 

Mar. 

8.1869 

AiiB. 

S.  1866 

.Mav 

4.1872 

Sol. 

7.1874 

laoe 

Se|)t. 

(.1868 

Mar. 

4.1878 

IBM 

Mar. 

2,  1872 

Nor. 

7,  1874 

18G6 

SopU 

5.18S8 

Pefa. 

14.1874 

IX-c 

4.1S75 

M.J 

13.  1»» 

ec|>i. 

h.  1868 

iK-c. 

4. 1S76 

JlltM) 

8.  1H77 

Sept. 

S,l^«9 

Aprn 

7. 1«77 

OoU 

7.1870 

IS61 

May 

OCIMIS 

Apru  6,isnr 

Stpt. 

4^1800 

April  n.  1»7« 

May 

2,  1888 

April 

6.  lt»72 

Prb. 

6.  1870 

Mar. 

4.1871 

1864 

Feb. 

14.l«74 

Aug. 

&1888 

Mar. 

J.IS71 

(nv) 


HlVDHAS.  J^  Pirk  CreMVBt.  Hrldgrad.  OIiimot]pi]||]|lr« 

Bnior,  C.  Lioitilile  MinM.  via  »k«\U<n,  R-.S.O.,  TdritB.  '     ... 

Rmnav,  Qkai^OIIR,  ttliitwcll  Cnlliiiy.  Suntltvfamd     

Hntop,  J..  Cavcudt*]!  lliU.  Sbvrwtml,  Kottinsburi 

209  II  rrnBtixoTOX,  D.,  Cosloilgc  Cnllierf,  N*irctt«U»-«t>-TjrtM     .. 
£10*lIiwiTT.  0.  C^  C<wl  Til  llr«th  L'»lliiT5.  iMir  Uriatol 

eil  IlRWLBrr,  A..  ilMclcj  Miinor,  WarD-ick  

812  IIiOsoK.  JACOB.&I,  CnwuStrnrt.  M«rirh<»(«jr 

Sia*iItLT<>H,  J..  Wigah  VcmX  md  Iron  Co..  Unitmt.  Wigwi 
814  Hn.Tnv,  T.  W.,  Wlg«n  Ccm)  wid  Iron  Oi^  I.tmilml.  WIg«a      , 
2tS  HrXDUARan.  TnouAS,  12,  nonont  Stmel.  Cowpi-ti  Qnaj,  BI5U) 
S16  lloi>o«ox,  J.  W.,  1.  Kalcotiu  Stiwdt,* ShivMlScUL,  NtnircMtU    ... 

£17  HuLUDAT,  ItABTix  P..  Luigley  Orovv.  Dnriiwii         

518  lIuLMKX,  <'^  Or»itgv  Hilt,  neu-  l)iiibi>|i  AiirklHrid  

US  Hvxii,  CuABLU  Jq  Uinin^  Engineer,  Sujke-on-Tivpt 

8S0  Hood,  A^  6,  l)ut«  Crvmnit,  CvdiS        

£S1  Hurt,  OioBOR.  SuoecM  Uimw,  FenMHuam 

SSS  HoaiTBBr,  It.,  !Uiiut««la  Colliery,  near  burltKin 
.2Sa  BOKlLir,  W.,  WliitdiUl  iViiul.  Ptorcj  Main,  Ne««Mll«-on-Tyne 

HOflCuu),  U.  D.,  C.  Mid  M.K^  KR.O.S.,  r.0.»..  H.  »uo.  A.,  Ao. 

'  SS5  HowASD,  W.  F^  19.  Cmcndiali  Slrmt.  Chmltirflcad     

sac  HrMOH.JAXw,  Albion  Minet,  Pictou.No\-&8eatia 

Z27  Hmtblb,  Jobs,  WmI  Pdton.  Cliwtsr-IeStrwt  

238  Ilruni.lt.  Joa^  SUvelAtr  Wurko,  D><ar  ChMtcr&Od        

HrinKB,  J.,  8,  Itall  .StnwC,  Diiltnn-in-f'iiriMiM,  lAnouhtrt    ... 

SSO  IlnrrKO,  W.,  Monk  I)rv4tJin  ('iillii-r;,  new  llanwlnr 

231  HcXTBt,  W.  S.,  31.  Orpj-  S'.rwt,  K^jwcaatlo-oii-Tyne 

832  BCBST,  T.  0.,  F.0.&,  Osborne  Itoul,  Newoutl«.oo-Tya»    ... 


Oct.  4,1800 

fvh.  1,1808 

Oct.  5.  im 

Pvb.  6.1NM 
1*150 

Jniw  S.  l«?l 

Mar.  7.1Hil 

IW.  7.  IH07 

AuR.  a,1M» 

S4*|«.  a.lS78 

FvIl  5. 1H70 

Mny  I,  li^Tft 

A)iHl  1 1, 1  »7't 

Avfr.  S.1SM 

A|irn  18,1^61 

fitt.  3.  1877 

Aufir.  1.1^71 

Mar.  S,  iriia? 

A|iril  1,11^71 

Ai«.  1,  1»«1 
Ittffil 

Mar.  4,  1R71 

Jnne  X,  liMjS 

BUr.  «.1H» 

Oct.  3,1»61 

Feb.  1, 1^«8 


S33  Jacesos,  C,  0.,  Chimlwr  CnlUerjr  Ton  Limited,  IIoUinMrood Jntw   4,  lf¥70 

£34  Jackmox,  W.  0..  Lowoq  Unuigo,  Nwmautoii.  Yorkiililr*        ...  ..  Jims    7>  l''?! 

2S5  Jaiuatt,  J..  Honehtfln  iSaxn  CoUlerj,  near  Itamtklcij  .,,        ..,  ,  Nor.   S,  1S07 

236  JB7r(.-ocK.  T.  W..  1«,  IJjuik  Strwrt,  Sliuffli'lii      Sept.   4.  IMfl 

£37  JBSSt!(d,W..U'.K..Oc«anS.C.CAlU.YstTait.Tir.P<intypridd,So.MraW  IW.    C,  IMS 

S38  JiXKlxM,  Wk.,  Cuniwtt  Iron  Work*,  Coniwit,  Dtirtiam  May     S,  1874 

230  JoRKSOX,  Joax,  M.I.C.E.,  V.Q.S..  21.  Ominger  St.  W..  'Sewctat\f.    A117.  SI.  l^SS 

240  Ji>n.'«#ov,  J..  CarlUia  Mail)  CniluTjr,  RanisU'^T    , ..   Mar.    7,1874 

241  Jonifsox,  B.  S«  StiL-rbnm  Hall,  Unrliam  A«e.2l,lK5a 

243  Joicer,  J.  0..  Fartb  Ifaakx  V,'c»i  Facturr,  NowcaiUeKKi-T^tia         ...   April  10,  l^ims 
£13  Jotrst.  W.  J,  Uipcth  Lodgo,  Cliwter-lc-Strcot Usr.    6, 1S6& 


244  KuiDALin  Jons  D..  Itopcr  Strcat,  Wliiti^hnron 
,  SAH  Kmnox,  J.  Q^  40,  SL.  Marj's  Oato,  Derby      ... 
'  *l6  KtuKur,  J.  ff.,  Aslipwc  WiMity(nit«.  Fif« 

247  KxowLK*,  A.,  8wiiit(ia01ilHiin,  MuiJi^lieater 

tiA  KsowLBD.  Joan.  Wostwood,  Paiullcbary,  MBDelie>t«r 


...  Oct  8, 1874 

...  Oct.  6, 1878 

...  Feb.  1.187ft 

...  Dec.  6,1866 

...  Dee.  5.1856 


(xxvi) 


itO  liAWn.  H^  Uiwlhorn  <.'(itliur>.  t^mUn  Moor,  atwr  Wliituharvii 

iSQ  Lum,  B.  O.,  Ttu!  Lawn,  Rvtou-on-Tyna  

£51   Lahk.  KiriUKi)  \V..  Cial  Owii«r,  NL'KrcMtlv-rni-TTiw    .  

£S3  taMUKxi,  M.  W.,  vriddHiiicUMi  Otto«.  Qua;.  Xeiirca>iUe-on>Tyiic     ... 

253  I.AHOutTKH,  Joii!(,  Biltoii  <!rang(>,  Ki^^  , 

2M  LAXpiLi,  A..  Kcbo  Bank.  luTErkvUblnfr.  ?\te  ... 

Sfifi'LtPOBTK.  HsxBT.  M.B.,  SO,  Rue  Unymli;  Uni*w1i 

£54  Lafbhick,  Itoar.,  Wtst  lUiuton.  Fenra  Houmb  

8S7   [.AWlilliccB,  H»Br,  Owigc  Imti  Works  Durliam  f^Jtem.  ^  CoumtitJ 

S5S  t&W4,  II..Onili4rn-Stn>ct  W..  Nwnciwtlir-tin-T.Tiio       

S59  LiuurK.  G.  A..  U.A^  F.O.S.,  DmHmiu  CuUc^  uf  Sciruce,  Xew(»rtle» 

fMrwhrf  of  CoKntril)  

MO  Lib.  (tKOHOX.  QrmL  Arlon.  rid  tl'irthnXitrUtn 

341  LuLiK.  AsEtiiiRW,  Ilvblrarn.  OaUNtitml-uii-TviM         

MS  LBTKB.  BLLI«.  Dtiwdun.  CltuhilX'  

243  Lkwis,  Wiluah  Tnoiiu.  Uinl^,  AWnUra    ... 

t&i  Liuniu,  0.  H^  SrancTM*  Houw,  VndtdiBveii  

S8S  LiXDor.  JAMif,  Blxxwirh,  U'aUnll,  Suff<'nUtiirv        

SQ6  UtXiHUn'.  K..  CrunUnj^Lun  C<tUi(.T,r.  XxrlliuiulicrUlMl 

S47  Lix%i.«r,  ».  Vf.,  WluilMru  C»1U<^.  Soutli  8)iidd>       

aB8  Lrsuvii,  T..  Juri..  lltAton  dUiery,  I'caoo  U<wa«     ,. 

MP  Lkiimih,  Wit..  Wtttonlo-Wrar « 

27U  Limiiitx.  Wk..  Banker  Hill.  Yvnec  Hnat*  fUamirr nf  Cxmntil)    .. 
S71  Linc'Er,  C,  llruironi  Cullivrj,  imnu-  MnclM«t«r 

S7S  LtruKT.T.,  BradfiMd  Collinj.  nmr  Muidwtfin        

t73  LtiWELtir,  L..  AbcTfjduui  HooM;  Abonjrclua  

£74  LontM.  WlLUlH.  L«Rg%  nuk  Cullier/,  Durlwm     

S7S  Ln<cciKinL&>,  J..  Bmtqw  OaHtaricih  BMraalar*  farfaliin      

774  Lu50uluOR.  J.  A..  l{t,OnMtaMrg«atre«t,  Wmbnimtcr, Londun,  S. W. 
S77  Lrrtos.  A..  F.aa.i,  Albion  PUce.  Lccd»  


1 


sopt.  z,  isas 

Aag.  £,1868 
2,1878 
2,ld7S 
2,  1866 
2.  I8SS 
6,  1877 

Sept.  3. 1876 

Auir.  1,  tses 

fcb,    6.1869 


Jul; 
Unr. 
Dec. 
Ua,T 


Juiio 


6c|it. 

Alqc. 
Jul.r 
Sept. 
Kuv. 

Mftr. 

A.«. 
Kur. 
Mv 
SojiL 
M.7 


1.187$ 
4,1870 
7.1867 
lh61 
1844 
4.1869 
1.1801 
S.I87a 
4.1849 
6,1870 
1S57 
7.1861 
S,186& 
7,187* 
4^187S 
7.186T 

&i8a8 

Ang.  21, 18SS 
Nar.   e.lM0 


178  MAOPiioir.  nniHT.  Tbo  Lindens,  DarliiigtMi „,        „,  Xov.  6, 187& 

B79  Bf  tuxo.  C.  T..  KiinirutbT]-,  N«wvn«UA-<iB-'ryiM       Oe4>  ^ISTS 

SeO  MABtttrr,  J.  V...  C'.K-,  8t  \»Anm\  ClmnlMn,  Uoda           liBM 

tSl  UtBtST,  Jonx,  TlKiniAclil,  llarlinirtfln  (Vici-PKBaiiiRirT)  ...          ..  Aug,  21, 18SS 

Z8l  U<iti.«T,  J.  W.,  7,  lloDiltf«t«,  LUHin^n                                Aiig.  1, 180B 

2*3  MAi»nAU.  F.  C  M<Mn.  R.  k  W.  tbwUiani,  St.  Pcten,  NflweutU.  Auff-  S,  1868 

SM  HabbTux,  W.  B..  LMtrood  Vaid  IKI  Wutk^  Hokl                  .„         „.  Oct.  3,  1868 

888  Mabtbx.  E.  U..  L'.K.,  Padmoro,  DNt  Stoarbmltro        ...  Jnl>  2,  lH7a 

SM  MArrMMW*,  H.  F,  mai-j  lUtl,  tWJonMiU,  C'«riLa« Mar.  6,1887 

m  MAliiiUA5.J.A..NtfrbwUBCs»IAIntDCo.Ui„Oam<nm,C.P..IiidiB  Xov.  7,1801 

868  Hat.  Obo..  Harlon  OuUierj  OIBm,  w.  8u.  SliuUa  (Mtm.  t(f  Ohi»o7J  Miu-.  6.  IHQS 

809  SfcCBBATB.  J..  OS.  Bath  Htraet,  (Haifmir |hr.  S,  1S70 

ago  llcCcu^ocn.  Vt^xta,  BMch  Orov«,  KllmBmocik.  N.R           Dec.  4, 1878 

801  McCi'LUK-B.  B.  J.                                                             ...       ...  Oec  1, 186> 

288  UcCL-LLOcn,  W Nmr.  7.1874 

2MI  McObii,  T.  Loch  VWw,  Bantrfd*.  Huihciybn.  nw  OlMfow          ..  Oe4.  1.  U»7 


CixrH) 


204  MrMusTHiR.  J..  Radtbock  Cnllicrv,  Kath 

20r>  Meic,  Tiium  «•,  C'.K..  R.  V<i«-k  llaiv,  Kilinbiir^i 

296  MiRiTALic.  J.  H^2.  Vktoria  VIUui.  Nvwuftle-OD-TfiM 

297  Mit.i'K.  floHZKr.  Brechtinivu,  Lurk  Park,  lUnidejr 

298  UiLLs.  *tl.  U.,  UacktuMitMi  I^Nt)^',  (.'hf*trrfl«'ld 
2!l9  UiTCitsiX,  (!dA«.,  Jiwnunil,  Xi-wi'<u||r-on-Tyii« 

30O  MtrcuKU.  Jv>airii.  Botton  Hall.  RotWIuiin 

SOI  MrrciiiUMX,  E..  Jon..  Pbulop  CtiU..  Llati  Omm  Htalinn.  (.V  DutImuii 
902  UorPAT.  T..  U'jtitnsl  tnxi  Orw  W<>rk<,  U1ilb>hiLTvn 
308  Uo^BRorfll.  Jo«„  GiU-rfii.  CWkorioDtitb 

304  UOOH.  T^  OuBbcnt  CV'lticr.v,  Ul.vlli  

306  Moos.  Wm^  JuD..  Urttuii  Collieo,  Ft»a>  IIoums 

306  MwRV.  B.  W..  CnUiiirir  OrfU-ts  IVldUlMvmi 

307  MOHftl-l.  W..  WaldriJ«e  r.Jlicrj,  Clii-J.T-le-Stiwt 

306«MoiiTOff.  H.  J..  2,  Wvftbournc  Villu.  SoniU  ClilT,  SnrbmMigb 
399  HoKTOti,  B.  T..  LombUiti.  Pmrr  [I„u»i-« 

310  WotWi.  Wm..  Witrtllfv  CJUi-rji,  Xcw cautk-ou-T^nv 
811  UrtriST.  W.  T.,  P^mt^lfurt.  I}ui^i]-.rf -4i»-Uii>- EUiiih- 
313  31m>LR.  AKTBrs.  SI.  Nu-faolsx  Clmnibm,  NnirnaOs-oii  Tj-ac 
318  UrxtiLR.  W.,  KnlfwUle  MJitnt,  Ik'UiotClMin 


N<>r.  7.  1H63 
Juaa  i,  187(1 
M87T 

a.  isiB 

4.IS71 
A'Ptil  11.1874 
Fob.  II.  IS74 

i^b.    4.iae& 

June  4.  ISGft 
OoC  8,  ISfM 
S.  1872 
i.  1»70 
ISM 
5,  IBM 
Atif.  21,  lRa« 
Kmr.  2.  tH73 
Ihir.  8.  IBS? 
J«M  Me7S 
Auff.    2.  1972 


Jul; 
Kwv. 

Doe. 


8I4*NaUK.  RtTDOLrK.  Uborbfrgntlli,  Uorlmaiid.  Prauji  .. 
81B  NiDii,  Joas,  DuiitKitUe  Hiximt.  Mirfit'ld,  NormMibm 

316  NBWalU  K.  S^  K<'nii1«nc.  Q.U4^1i  nd -oil  -  True     . 

317  N1C110L10.V,  £..  jiiii.,  B«iioi*h  t'olliery,  Climtor-lii- Struct 
31S  NlCHOUON,  3C*iUEr>Ll,  MxlillFlon  llnll.  l^-dt 

319  KoiiLK,  Cavtaih.  JmuhmuL  X«wcaotlL>">iiT)rii(' 


Mm, 

Aug. 
Ffb. 


ISflU 
2,1606 
S.  1S0» 
7.  IHftt 
7.  is&l 
3,  lSl}6 


320  NOHrn,  F.  W.,  F.O.8.,  tiowWj^  llaU  CuUifry,  Uudlvj,  SUITuitithira    .  Oct.  6, 1S6t 

331  OflDtX,  Joil<<  M..  8ntlrit«r,  H<iiini»Ui>,  Huiidcrhml  Mur.  6.  i6&7 

323  OguFii!,  A.  UiiAKUK,  t.  Ormt  noorg«  StrwU  Wmtminator,  IjHidiiii  Mur.  3.  l!t77 

S23  OLiriR,  ROBBKT,  Clwlitn  t'titliery,  near  l>urkitiu  S<n.  G,  1H7& 


m  PjulmKk.  a.  S.,  ITrtrorth  Hall.  Wulalngtan  SWlnii.  Co.  Diirbam     .. 
K  Pauim.  C.  M..  M.1>..  Qiiar.  NewcMtlc-on-iyno  

330  PAnitLV,  C.  Sjmiigflcl.1,  llcirw  lt.*ul.  PmitTpridd,  Soutli  Wiil«« 

327  PAVrDX,  F.&,8Ukiiii-Artli  Colliery,  Mondorknil  

328  Pakkix,  C„  IlanutvcU  Collirt?,  n«r  Darium 

220  PAiiBtxaros-.  M.  W„  Wmrmotith  Coll.,  l^nndcrlind  ^Jf/m. «/  CMmdtJ 
230  VkKT  >x,  T.  y.a.S.,  lliLl  T..p.  Wr«t  Bromnirh 

331  Pkacb.  M.  W..  Wigwi.  Ltin«i.iliiru 

332  PitroCK,  David,  Wmt  llnimuich 

am  l*a.ia^B.  F.  Um  Dottliii;  Imti  W.>rk^  Bradford 

3ai  PxA-K.  Sir  J.  VV.,  Bart-,  M.I'.,  llutl<»i  lUil,  flot-l.ni',  V<>rkAkir«      .. 

335  I'BEt.  Joas.  ^^'lw^ln■li(^l;  SUksUiiw  CrilIi.'rieM,  iH-ar  Iliiru^h'V 

336  Pxm.,  Jtms,  Lcntingthnritr  I'ottipr^,  Bvi>l>ii{)  .VnckUiiil 
237  PniLE,  n'lLUAU,  KU(>rk<'ld,  >tt<U'>hiirii.  U'nrkiiifrtou 


Jnly 

2. 1872 

Nur. 

&,  1863 

Sept. 

C.1M6 

Oct, 

6.18G7 

Juno 

&,1B76 

Dor. 

1,  IH&L 

0«L 

2.  1?>60 

Jal> 

2.1872 

Avg. 

7.1869 

Oct. 

1.1857 

Mkr. 

M»*7 

N<n. 

1.180(1 

Mar. 

».  im; 

Oct. 

1.  l^W 

d 


(iiTiii) 


83A  PB^'UAK.  J.  II.,  8,  CUrenra  Rtiildin^  Unotb  Street,  ManefaciUn-     ...  Hot. 

3.%)  PiOEi'i*,  P.  W.,  Ilidilon,  iiMr  Idui'libuni  Vvh. 

SIO  PiscHiJifl.AnniD.  K..  The  T*m»cc.Grnri-Mnd.  Kent Jlajr 

Ml  ForrtB,  Aiidison,  C.B.,  IliMion  Hull,  NeuC!a«i1i>-vi)-Trt)»     Ifar. 

S42  Ftyrrtu.A.yt^ShinMnorCalL.liMniiUM.ScvaMlcfMfm.tt/ComMCilJ  Feb. 


S-13  PoiTB*,  0.  J.,  Hmtnn  Hall,  Newranllp-on-Tyiie  

84-l*PoTTBB,  W.  A„  Cminlinptun  Uovie.  North ii in btrUiKl 

U£  Piiir«,  Jon«,  Kwe  ViiU,  Jsrroir-oa'Tynv  

S4e  Pbicx,  J.  R.,  ^Undiiih,  iicur  Wi^n        ...  

SI7  PitKHTVAx,  JovATnAX,  CokI  Owner,  Ne«-cMLleH)n-T5ne 
M8  Pexkolx.  Edwabi),  Chotipiii^»)  CoUiorjr.  Northnmborkod ... 


Oct. 


7.1M4 
e,  t87& 
6.  IM7 

8.  UTS 
8.W7* 
1863 
S.  1877 
7.1(W 

a.i»7i 

4^1077 


a-IB  Rasiaat,  J.  A.,  Thomley  TIodws  bj  THmdftn  Grange,  Cn.  Dnrhun  ... 
8A0  RAsaar,  n'M..  TundAlc  ColKr'rjr.  ConntT  I>iirha.iu  ..  „,  ,m 
aSl   Rnt>,  ROBBKT,  Foiling  Cnllierr,  {tatriUtncl  ...         ... 

352  Rbicv.  D.«MKL,  Gluridarc,  Abcrdkra         

SuA  Ubid.  Axdmw,  Nrwantlffon'T^n*        

B&i  RiriiAnotoic,  U..  Buskworth  CoUierr,  Newctutle-on-TTue  ... 

SS&  KirnibMOK,  J.  W.,  Iron  Sliiijbnildnr,  Ni.woMtI«-nn-Tjrn«     

353  RiDLCT,  0..  TjiM  Cbunbcr* ,  33,  Si<lt>.  Kuwcutlfl-DD-Tyiw     

867  RiDLRT,  J.  H.,  Ham.  R.  &  W.  lUwtboni.  NcwawUe-au.Tjriie 

868  RiDTAMts  J.,  BrnlgvwBtcr  OffioM,  Wnlkdwi,  nr.  Bulton-lo'Muon,  tmn. 
860  Bfnoir.  L'.  A.,  6,  Qactn  Street,  XcwMatle-on.Tjue 

aA>  RiTSox,  W.  A.,  Tkinworth  CoUlar;  Co..  Tamwortb 

881  RoBiRTioy,  W..  M.E..  125,  St.  Tlnewt  SIrool.  Gluffow        

8(tS  RoBixsoir,  0,  C,  Bm-«t<>n  siul  Rk.tw  C'olU,,  Rngt^loy,  Staffflrditliirv  .. 
363  RoBiwaoK.  R..  llowliili  Hall,  iiMrBi«Ii'i|)  AucVUiiil^ir<>M.o^roB*nV^ 

Sii  nowojr,  J.  S,.  Bi)lt«rknnwtc  Collicrjr,  «'«  Darlin^n 

dfiS  ROBAO.f,  TnOMAS,  Luwk;  C«tlivr;r,  Fence  Ouuiea        

SM  RoGBBsoK,  John,  Croxdalo  Hall,  Darham » 

307  RiHTAvr,  J.,  fthilboMl*  CMmj.  LMbtii-y.  R.8.O..  Northirmhcrland 
MS  Rom.  J.  A.  0,.  CoaMltinR  EniciMvr,  13,  BdjrHW  Temev,  yuwcMtU 
808  ROWiBS.  W^  Bliiwral  Siirvvj-or,  l.lanelljr.  (VnnarllieMhir* 

870  RoTMWBLU  R.  P..  87.  PMrk  PlMsr,  K«w  YortL,  U.S 

371  flArri-irikOB,  Jo*..  R)'Iw)w  Co|li*r]r,  SnndBrUnd  

878  BorriBtWB,  Ww..  S.  bimI  L.C.  and  R.  Co.,  Rmctvc  OoIUctt,  S^wy. 

(Vi*  BrvlMi    .  . 

879  RtniiKWOkP,  J..  Halirat  Coal  <.'«-,  lA^  Albimt  Uttin,  Nora  Sootla  .. 
874  RrruBhvosn,  W.,  So.  Uerwanl  CoUIm;,  AntUkbl  Plain.  LioU  Orean 
87ft  RrrTKB.Tn(M.,  18,  TkrtaciaStrwt.  T>iii»tna,  OataAoid 

879  Btdbb.  V,'.  J.  11.,  Fortb  Street  Ur«M  Works,  Kevautb.An-'I>a(> 


Uar.  6.1809 
Sept.  11.  1878 
Dm.    9,1888 

IHtX 
April  2.  1870 
Mar.  S,  186Q 
.Srpt,    8.  It*70 

Feb.  4. 1M6 
Ainil  G.  1X72 
Nov,  7.1*74 
Ort.  7.  1871 
A|>ril  8.  1H70 
Mar.  S,  IS70 
-  Nov.  C,  l«70 
KA.    1.  1H68 

188* 
Oet.  4,  iseo 
Mar.  6.  1880 
Frli,  8.  1M7 
Jalj'    2.  IH78 

1856 
Mar.  6.1870 
So]>l.  11. 1878 

Aug.  a  18B7 
1888 
<Vt.  8. 11*74 
Mai  1,  It^ 
Nov.    4.  ISTB 


877  tixiiiT.  Qwowat.  VamlMll  CollMo^  Raabon.  Xortli  Wali^  ...  April  11.  !ft74 

87»  HOAlTir.  W.  T..  Rabj  CaMlr.  SUind«-p.  DttrllngUm     .  A)<ril    4.  1F08 

870  BcOTT,  AVPBIW,  llmnniliUl  CiiIInt}-,  Arkliii^iin lk«.     7,  IM7 

SKO  Srarr,  C,  V^  Mrdnmdc^,  Unu  <lrr«a.  Ncirc«alle-oci-1>lM  ...         ,.,  Afiril  11.  1874 


(nil) 


S81  SrorutB,  a„  CiMtnr  Moor,  *fa  CWniforth  ..,        ». 

SIS2  SiiAW.  W^  WoUi^hua,  ein  UMritnstnii  

383  Shikl,  J'^lt!',  Pnunni'llKntii  (^'olliprji  Cniiul.v  Uurhain 

361  Suu»B.  luAV.  i.WcstiniiiBt^rauuitNin.nrtoHaStiwat.LDadoa.S.W. 

8K>  flUOKTfttiiK,  T^  Pmrk  Huamr.  WttwUnlujr,  Wifpui 

380  SiR-Ti,  C  A..  MTettoe.  Soutli  Shields      .. 

997  8itir40Y,  J.,  Hcwnrth  lUAlinrjr,  nMr  OxtcxbMdiw-Tj-ue 

8W  8iKP^x.J>b.,Ui><lKe6cUBi>irae,BUfdnn-oii-Tvii«(VieB-PB»iDKXT) 

889  8iiipmu:t,  K,  MiKir  lIiniNi|  Hytoni^D-Tjrna  

390  81KP8OX.  Rout..  Dratumond  ColL,  WMtflUs.  IHctm,  Xon  ScoMa    ... 

391  8I.IX9I,  T.,  3,  Chapinngiua  Stfnsl.  M'l^ltivtrUiKl  Uood.  NewnuUb 

89S  :^iiiri[,  O.  F.,  OrDV«hiint,Tuiibn(U(u  VV'vlU      

a93*SurrH,  R.  CLirpoRD.  Pwkfielil,  Swinton.  Hkneheatcr 

891  ^viru,  T.,  Svn.,  H.K.,  Ciiidarfonl  VIIIm,  nr.  Kownhain,  OloacMtar  .. 

895  SKtra.  T  E.,  rhienix  Fouitdry,  tti^wf^ta  Stneet,  Xcwcutli!'OU-rjri» 
898  8sowp0!(,  T.,  juti.,  Uultnepark,  noar  T<in-  Lnur.  W«  Dariingtiia 
897  SorwiTH.  A.,  0*aiiiick  Clia-w  Cullierir*.  near  U'aliall     . 

896  Sorwiru,  Tuua.,  6,  QmrOcor^  3t->  Wvituiinsicr,  ly?ad>>n,  9.W.     . 
89U  Hoc-ntEKX,  It.  Bnrlia^li  Hou-!,  T\iii  r^nuk-.  TmlcKarnllc,  Coidtlt... 

400  SoDTywiiuru,  Tuoa.,  Hindl^j  Orvoii  Cullii-riv^  nmr  Wifcaii ... 

401  BrUCXli,  JoBM,  \V<«I)pU-  Htnd.  NeweutU--<Hi-'r;iti- 

408  SrmciK.  M.,  Xvaliurn,  »wir  Nvn-civ>tle-"i)-T>iMi        

408  SPR3ion.  T..  Rjioii.  X(.-<«matl»-on-Tjmc  ._        

404  SrmctB.  Vr.,  8<jathfi«bU  Ldwrtvr       

406  8nUT|>c»0<r,  A.  T..,  DiitIimii  (i:mR[:(0  Vick-PkBo,,  Mem.  ofCwtmcil) 
40B  SrKFiixicsox,  G.  R..  9,  Vtctarim  ChBDibcm,  Wiwtiniiutcr,  LuihIoii,  8.W. 

407  STBrx.<raoy,  R..  Jaiietleli!  Ilacn.  t^ Ifiliiii J,  Pmi>l«v,  N.B 

408  Stobakt,  W..  Puppcr  Arden.  N'>irt)Mllivt»ii,      

409  Sioftxr.  TxM.  B.,  C\aa^\t  Hall  Inm  Wurlu,  KKlignn-i^  Staffwrdchini 

410  SriiAKiB.  J.  B.,  Su^hftw  HooM,  Corbn<l{pr-nii-Tjriic  

411  SrB*TTOt(.  T.  II.  M.,  Tnilcptr,  S.«illi  Wall.-*      

412  SvTALUtw,  J.,  Qn»libbdi»  Boum-,  Liiiu  Orei-ti,  NMroutleint-Tj-ii^  ... 

413  SWAtl-ow,  It.  T..  Spriiigwi'll,  Untv»li«wi-<«i.Tyno         

414  8wA!c,  H.  F.,  Shl|iljuildiT.  Neucnitlv-uu-Tyiic 

416  SWAjr,  J.  O.,  Uji—lt  llalU  wear  MW.lln»br./       

416  SwAiiv,  C.  Q.,  SccOeuunl  Mluiiie  Amu.  Ld.,6,  N'cw  Rrnad  St.,  Londaii 


Jul;   %\fm 
Jqdo  a.im 

Mkj  6,1871 
1858 

April  8. 18&8 
April  11.U74 

Dm.  6.1886 

Oct.  4, 1640 
Aag.  31. 1M8 

Doe.  4.187S 

Jidj-  3. 1R71 

Atm.  5.  IMS 

1)M.  6.  IKTI 

M«j  6.1877 

Dm.  MB7ft 

Sfli<i.  4.1889 

A»s.  1.  1868 

Mar.  3.  1})77 

Auf(-  8.  ISdo 

Ma;  2.  l!)74 

8ei4.  4.1880 
Svpt.   4,1869 

Deo*  vi(  1806 

K'og.  21,  ]86£ 

1>(n;.  6.  1^5 

Oct.  4.  JH6i> 

FbU  5,  IHTfl 

.Inly  2.  1878 

Feb.  &,  1876 

OtrU  a,  1874 

Dm.  3, 1870 

Hii)'  S,  1374 

Lsoa 

Sii».  3.  1S71 
Seirt.  K.  1871 
AtKT.    7,  US7& 


417  TiTB,  Smov.  Trimdnn  Orang*.  CoIli«rT.  C<i.  DiirhHin  Sept.  II,  1S"5 

418  Tailob.  Hran,  Kiiijr  Streul,  Qita.v,  NcwoMtlr-oii-Tync        Bejit.  5.  1»d6 

419  Tatixmi,  T.,  Kiuft  Strwt,  Quiijr,  N«Hmll«<«ti.T,vu<!      .            Julji  8,  1872 

420  TArLOB-SuiTii,  TuoXAB,  Giv«iicT<ift  Park.  Diirlinm Aug.  8,  IK66 

421  Tnovpsoir,  It.,  Ju>i.,  ILilriiltc^  [I»ii<m.-.  Wlngutt',  Cu.  Durlmm             ,.  flopt.  7,  1867 

428  TiiOMPWis,  T.  C.  Milton  Hull.  CurlLL- May  \.  1851 

423  TitOMsov.  Jonjf.  VMtm  Mium.  b_v  .\1  iiWlr^bro' ,,  AjiriL  7,  1877 

42*  TiiOMMJS.  Jon.  ¥.,  Miiiivcnt  .Main  O'llifrv.  It4>cbi>rb»iu           Feb.  fi,  1875 

435  Ti!ts,  J.,  C.E.,  Artht..!!  Irr.ii  Rnllinp  Mill^,  Ifrtlmiiwtw-,  l)ri»t<tl          ...  S,-jrt.  7.  IH07 

tt6  TrtniX-WiiiaaT,  f.,  Sliin'mik*  PiJliiTr.  H'nrk»fiii,  XotU 1S63 


^^^^^^^^^^^^^^ 

1 

■ 

^^^^^^^m 

^^^^^^      4S7  Ttsok,  Wk.  Joux.  1$.  Foikr>DM>«  K<wl,  UlutoUven 

Mar. 

8.1877        ^ 

^^^H               429  TrzACK.  D.,  q'u  Mr.  DuiiiiiMii.  71,  ^V'Mlg»t<>  Kotid.  Nnwcartld-on-l^nc  Feb. 

14.  1874 

^^^H               429  Trucx,  WiLruu.  So.  Mcdomilej  Coll^  LliiU  (Jmen,  Newcutl« 

Oct. 

7, 1878 

^^^H              i80  Vtvms,  John,  Disnuuil  Boriiqr  Cvni]nti.v.  WtiiivlMvirii 

Mar. 

3.I8T7 

^^H               431  Wapbax,  K.,  C.  mm!  M.R.,  HHIwood.  DalioninPurnru 

]>w. 

7,1M7 

^^^H               433  WALXKn,  J.  8..  I'ngollL'ld  IroRworlc*.  Wtf^n.  LoncMhlre 

Dec. 

4.1MB 

^^^1                 433  Walkfd,  W..  HaltWra-hy-tlw-Sm          

Mar. 

S,1970 

^^^H               4Si  WiiritcB,  Hknuv.  Tn-nch  ilill, a>t«t]iuul 

Nn». 

2.1878 

^^H                 48S  Waku.  H.,  Rnill<a*l<m  lUll.  m<itr  iVikn<lav.  Stafford  .. 

M.ir. 

CtS63 

^^^H               4M  Wakdalb.  Jouk  IJ..  llcdhcu^li  Kn^no  U'otIcn  tiatMhiwd     ... 

Mur 

1.  IA75 

^^H                 437  Wakdklu  i^  C,  Om  I{>U  Uau*».  AUrel.m 

April 

I.  IK6& 

^^^K               4S9  W^ATnoy.  II.,  Hi^ti  llritlgc  H'»rk>,  Ncwi-AxiJi'miTjiio 

Um. 

7. 186B 

^^^1                 439  Watwhc,  if.  B.,  High  Kr'u]ge  Workt,  Npw<-^L<t.lc-o»-TjrDi> 

M..r. 

8.1977 

^^^H                 410  Wjtnotr,  M.,  Carxnn  Stroft.  Harjrpnrt    .           

U»r. 

7.1988 

^^^1                   4'M    H'lBKS,  J.  <1..  BvdliuKUmC^lKifnii^iMnngtanfM^iMirra/CouwUJ 

F.-lt 

4,  iaS5 

^^H               413  H'luniAfMrr.  P.  (i.  K..  RUwii-k  (ran  Wurlu.  NewcuU» 

Juno 

2.1866 

^^^^B                413  WntTK,  fl.,  Wetnlalv  t'ol  GinipaiiT,  Ta>r  Lmw,  near  IXiHihglon 

LH06 

^^H               4li  WaiTB.  J.  F.,  U.K..  WukffU'ld 

Jidj 

i.mt 

^^H                 44S  ViiirK.  J.  W.  II.,  \r.«Nlli>if.)td.  nnu-  t<ued* 

Scfit. 

2,  1876 

^^^H               4M  fFiiiiitnniD.  JAUEa,  BHihIIu  L.mIko,  uear  I'rciion,  LniicMliirc 

Dec. 

4.  ins 

^^^^1                 417  WiiirNLtw,  Jonx,  118,  itconcc  ^<nc«t.  Kdiiiburtrh 

Fl*. 

&.  isr70 

^^^1               -418  Whitkl%w,  T..  112.  Wdliiiittoii  Sirvtl.  liUutfuW 

Afril  6. 1S7S              1 

^^^H               448  WHirrsM.  TRm.  S.,  Wjlurn  Cf>lU«r.v,  nrar  Cuvciitr/ 

Dm. 

(.1874 

^^^P                4fiO  WiDDA-1.  V..,  Snti.li  Bit«bbiim  Culll<>r7.  iloit'di^ii.  DKrlliiettia... 

Dm. 

ft.  ISM 

^^H                461   WiOHT,  W.  11.,  L'owprn  Ci>lliOT,v.  Blvlb 

F^. 

8.1877 

^^H                 4&2  Wild.  J.  0..  HwUajt  Hope  CoUitriw,  Taw  Uw.  fav  Dttrlhq^toii 

Offi, 

ft,  1867 

^^H               4I>3  WtLLiAS*.  K.,  CTwtJMid  L>Nlg«,  MuUI«itbr»' 

S,T>L 

S.  1A8S 

^^^^1               4nl  U'lLUAMSOM,  JOBv,  Cannock,  J[«.,CaIlivrii-«,  Hednnfonl 

N<w. 

8,11*72 

^^H                 4U  Willis  J-.  1*.  P»rtUiKl  Temoc.  yowuitle  fHfemUr  of  Co»»c*lj 

»itr. 

Ma57 

^^^1                U«  WiusoK.  J.  It..  WinitAald  Iran  Wirrk*  «»d  OulUery.  Alfratva  .. 

N..r. 

5,  14U 

^^^H                4&7  WiLiMik,  ItoMvr,  Hiuiby  (.'•■IlitTj.  Uar^ipnrt 

A'i«. 

I.  1S74 

^^^H                UiA  WiLDUX,  W.  B..  Kip(»A  CuUiory,  iiiw  Lmb 

Fich. 

6.irao 

^^^1                 4&9  Wiirtan.T.  B.,Orv7  Stnwt.  NvwcMallfr^i-Tjiw 

OvL 

7,1871 

^^^H               460  Wuot>.  C.  L..  FrecUnd.  ForxMadeoajr.  rortb¥hin)          

18U 

^^^H                461  Woou,  LiKDoAr.  BuoUuU.  ChMlor-U-Mnvt  (I'AtT  PnictibiKT,  JVcm* 

^^^H                                  iif  »/  ComnetlJ 

Oct. 

l,l»7 

^^^^M                 408  Woou.  TjiOiUa,  Raititoii  Ifniur.  Fetieu  IIimihss 

ticpt. 

1.1870 

^^H                48a  Wool).  W.D..C0ibo«  Hull,  Coiho^  Co.  DnrtntK         ...        .,. 

ift&e 

^^H                4A4  Wooi>.  W,  C  IhirbAin 

Nov. 

7,1668 

^^H                  «tt  WOOLTOCK,  Kdiit,  .%.  ftiM.  Cnnitwrhiul 

Bfitr. 

3.1B7S 

^^^1                    401  WnlitHT.ItllT    (t.  II..  ChllK-ll  of  EliflMld  Trinia-niiicf  ifMilitt;,  Wmi 

^^^^1                               uiiiuicT  Bridire*  LtMidun.  W.  . , 

J.il; 

i.it)n 

^^^1                «!7  WbiouTMX,  T..HU<ktAUHA-T<>n 

S.-I4. 

ia,iti7s 

^^^^               4etl  Vorxu.  I'uiur 

ffct 

11,  1>T3 

©rfiinarj  ^tmhtts. 

Hatkod  'anlilt  lUttbrn. 

I  AcKBori),  Wit.,  Jan.,  Voritv  >Utn  CoUiniM,  Kcrl^,  nr,  I^ed* 
S  BbluC  E..  Ptvlc  HogsD,  DurliKin         ...        m.        tu        «. 

3  RtOJA.  Itti^ilAKTi.OI»rber|CT»lVO«t«ftl],  DMnutBd 

4  C'RAElTDs,  Hit9KT.  IUwIm  C'ninhay.  t  Hovm.  a«taib««d~aa-Tjrua 

5  CocimvuK.  Joii-t  E. 

<[  CboS",  W.  a..  Mi.iMr«.  H.  and  W.  lUotb-ini,  Nai<rcMllo-ati-T;r»« 

7  UjtcaBa.  Tbouae,  UcMrtiain  CoUiet]-,  it«  Csrlido 

8  Dzxs,  J.  Q^Flvravillc.  W|ii(rlii*c<n        

9*DiXO!(.  JiuebS.,  170,  llniMi  Ktn-cl,  Olugow 

10  Kllis,  W.  R.,  P.UJ*„  WiK.111        

11  FoiHBftT.  B.  J.,  (xrc  «(  J.  C.  FortMt,  U'lUvy  Ckttl  Co.,  Ld.,  IlkloKm-m, 

Bbnioghun 

12  FomkUT.  J.  C^  Willej  Cml  Co^  Unltol.  HalMDWcn,  Btrnttairhua  .. 
U  UapuK»,  Ukokoi  H..  142  Prince*  8tn.Tl.  RcUnlrargh    .. 

14  liitCttin«.  Tiii>S«»9.  Kltrin^liftiii.  pTiiilli««-on-TviK      . 

13  CI-triUB.  i.  H..  U,  LrjwlUiT  Stixs.t.  Whitabaveu 

16  HuiBorrcjt,  Jonw,  Hiulnti,  Columbia  Co.,  New  York,  V.SA. 

17  Jajieiov,  Juii9f,  Ak«ii«UlD  HilU  NewcutU'-(Mi-T7B9 

15  JOHHAOX,  il.,  JniL.  SHi)d««n  I-ark  C.'Uk-ry.  Wat  Ufnniiridi,  8a  Htmtt. 
19  Jon.tBo?!.  William,  Wmt  SUiikj-  CuUierjr,  R.$.0„  Ou  I>urbBn    ... 

50  Kkm-btt,  WrtLiAH,  Wigui        ...  

21  Kkowlks.  1h  vngm        

22  L^xcAsTBK,   Joiix,  AiwbltilwBth,  Soatbfliild  knd  Ptiteo  C^morioB, 

L««ml»K<*w ...  

28  Laws,  W.  O.,  TW^n  H»1l.  NeWMKtle-on-Tjriu;  fMmkfr  tff  CommeflJ  .. 

M  Lbicr.  C.  C.  1».  Loud  Stixzvt,  Urcrpwl  ..         

15  LiDbBLts  Mattbkw,  MieL1«,T  LVilliprjr  UfficM,  StMksfi«ld-<m.T]'ii«  .. 
2S  LblWBLUX,  Datio  Moboah,  f.O.S.,  QUnw^m  Offiee*.  Pmityiioal  ... 
S7  Mahiiit,  Tom  i'ATrtH«OX,  .iIl1i&Uow«t>>11ivrjr,  Mrali^tc,  CartUle  ... 
28  OtDUAU,  Q.  H..  B«mtt  Uerhua,  Uv   Uaap  Ouldfldd*,  Tnuttrul. 

Boutli  Africa ..^        

S9  Pom,  Job..  Juti.,  North  Clilf,  Rokcr,  •SiinilcrUnd      

aO'Puou,  Edwabo  On  VicUirU.  BritUli  Coluiul^U 

51  ttnooxe.  C.  R..  Cbit  Uoum,  llotlirrhnin  

92  KtMKu*.  WiuJAM,  30.  Kiii(f  Struct,  WiKan 

SS  KrssBLL,  KouBKt,  Coltiic*^  Iron  Wiirk*.  NcwmBttu,  N.B. 

M  ShUBI,  AlHERTOX,  Lriull,  U«ir  MallillPtter       

86  Sfkkcbk,  Joux  Vi\  Xvwbiirn,  near  NcwcBBtlfl-on-TyiM 

9G  Stirin*,  Jamei,   M.B.,    Kaiiuii((   Miiim,  t^o   n.B.M'g.  Coiuuhtc. 
Heatiin,  Norlli  Cliin»  

87  TorriTiii,  WALTi:ii.M<mT«.  CrouiTtfttey.  ftC<i.,Bainfiir1<)ii)f,iir.  n*ig«n 
38  Walkkk,  StD-xsr  h'»Ki»,  19S.  Severn  liood.  Cuiititii.  (.'udlff 

89  Walkih,  WiLirAic  Kdwabu,  hovttlKr  Sliwt,  Wliituliftvcn 

40  WiysT&VLBT,  Roar.,  M.8.,  S8.  DeiatuifaU,  Manoliest^r         


F«b. 

7. 1880 

Dvc 

2.1)170 

Nor. 

6,lt«0 

Dte. 

9.  18M 

Dm. 

9,1882 

April  12. 1881 

MV 

4.1878 

OcL 

12.1888 

Auk. 

9.187S 

JntM 

1. 1878 

Ajiril 

12.188* 

ApfUlS.188i 

tyeu 

1. 1881 

Un; 

4,1878 

Sept 

7.  I8T8 

June 

10.1882 

April  13.  ISM 

¥tb. 

10,1883 

IK*. 

0.188S 

Juitc 

1.1878 

Oct. 

18,lMHt 

8«pt. 

7.1878 

Od. 

2,1880 

MBr. 

7.1874 

Fob. 

10, 1882 

May  H.  1881 

Xob. 

18.1870 

Ang. 

5,1882 

Dm. 

C,1879 

Vob. 

7,1880 

Ang. 

4,  ia»2 

Nov. 

2,1878 

Aug. 

8.IS78 

Oct. 

i8,iass 

Idmy 

4.1878 

Feb. 

14.18S5 

Mat. 

2,  1878 

boe. 

9,  1M8S 

Nov. 

19, 1881 

S«pt 

7,1878 

^^^^^^^^^^^^^^H           (xxxii) 

^^^^^^^^^^^^^^    ^5S0cintt  ^tmbrts. 

^                                              UaAt*  •  M*  lit»  Menikcn- 

^^^^^^^^^^^^^P 

>t>CT*at 

^^^V                1  Au.iir,  Jonx 

rcb.  10.  iffls 

^^^H                 2  AKU^ntoNo,  Hkkkt,  Pl'Uw  lIon«ci,Chc«tep>lc-Htrcet 

A[iH1 14.  1883 

^^^H                 3  AkVatKOMo,  J.  It.,  St,  NwlinUsCluunbcni.  Nrn-cutlir-on-TytM 

Auk.    1.  isnft 

^^^^1                        i  AHll6TtU)!>d.  T.  J..  ](a<vtlK>ni  Tvnwn-.  Nv<rori>l1p-i»i  T)'r>v> 

Kcb,  10. 18H3 

^^^^B                 B  AxKOLO,  TiitMi.,  Mineral  SiirTcvor,  (.'a«tlc  ]lill,  (immlkM*,  Lknvllj' 

<>ct.     2.1880 

^^^H                 S  Atkiksox,  Fkki)^  Uar5[>ort 

F^b.  U.  1874                ' 

^^^H                 7  Arbrd,  T.,  MirM>nl  Trafllc  Mwuiscr.  N.K,  itailu-aj.  N«wcA«tle-on>T/n« 

Aiif.    7.  1880 

^^^^1                  8  A.lf  'K.  B.  P..  El  Hiil^  Uiiiliig  N«Kci0t*titin,  Zocatccsa,  Heiieo 

Fob.     6, 1876 

^^^1                0  ATToa,  tlixar,  SmUa  Delanl  Collier;.  DtMllcr.  XortkumberUtul    . 

Mar.    6.  1875 

^^H               10  Bian,  E.  T..  WingMU-.  PnrjlitU                     

Jon*    7. 1879 

^^^H               II  Kkiiiib^  A.  W.,  GrnMuiifK  CoUicrf,  bmt  Chestcrflcld 

Oct.    b.  1K7S 

^^^^1               U  BitiiutTr.  C  R..  New  Smbnin,  Kitiid«rUiid 

Nov.   7.1874 

^^^H               IS  R«riii.  C.  J.,  Ili'dilitt)  lUiikt,  tiMT  W,vUmnn-Tv»e 

Um.   II.  18SS 

^^^H                 14*llitLl.TltoMl9  Mi'on,  Mid<IU><ihr<nigh.<itfTi>r« 

D«o.  11,  isn 

^^^^1               IG  ItxnKLir.  I'liiUiRBict,  Mvrtm  dUlerr,  ne«r  8iibi]erUn<1 

IN«.  11.18tt 

^^H                 16  BHaci-RF,  K.  W.,  U»rW  Mill,  WhickWni.  It.S.O .  t'.>.  OuHwai 

PaU  I*.  187« 

^^^H               17  niwiOK.  T.  il..  lU^don  Kritljrr,  Northoinberlan^                    

Mw.    7. 1»i74 

^^^1                 18  BtU>,  n*.  J.,  iriitgmto,  CVnintf  Durliaui 

Not.    «,1>^5 

^^^1               19  lIurKVTT.  W.  C;  Jtin..  Klmbkuwortli  CiUlcr). Cl>«*li-f-le-fltn>rt 

Nnr.    4. 1876                 i 

^^^^1               90  UorxfiRK,  A.  S.,  \jt  Salsda  yatrria  Uortio,  K  do  AntiiigtuR,  Unitk 

^^^1                                   SUUanf  C<iUitut>i».H.A.                                        

AoK-    4.1888 

^^^H               Zl  BoWM.  Joiiif,  StroKtlaia  <V«llc  DnrUngion 

Fab.  10.  1883 

^^^1               t2  ItaoroR,  Tkoua*.  StMhAoi  CdUu-ry,  SandcrrUnd 

Fab.     1. 1878                y 

^^^1                 n  Hanwif.  C.  Oitris,  HettonCollIerjr.  K«i>M  Ilniiwt 

Nor.    4.1876                | 

^^^1                 SI  IluoM.^.  M.  Walton,  3.  SnaiDit-rUill  I'lfMC^  Nfwnwtl0-m-T<n« 

Oct.     7, 1971                U 

^^H               K*  HuiwH.  «'.  D.  10l.Lmduulittl:)tn!«t,Iyoti<lofi,  K,C. 

iUr.   £,l«t7S 

^^^H               W  Bkfci,  Joax.  Ouinock  CbMo  Collierjr.  near  WkIviU 

Feb.  14,  l»74 

^^H               HT  ftriMit,  U.  r,  Wwt  Rciiitan,  Vaavm  Hoawm 

Mar    8.1874 

^^^H               M  BvNtfUd,  C.  Z.,  Wkiom  ColUotr.  Centnl  Pmrinw.  toAim   ... 

Dee.    6^1878 

^^^^M               10  HrftiHix,  A.  E.  Ilarttonl  IIuuh,  CrainllDgtun.  NorthunberblMl 

Fob.  10. 18H8 

^^^1               SO  Cinm,  VtotL.  ejo  li.  KcmUU  ft  Son,  &3.  Old  Brand  StrMt.  London  Oct.    6. 1877                | 

^^^B                 Sl'CJtXPUtK,  T.  K.,  Caalon  Ctnb,  Canton,  Chiiw                  

Ua/    l.ll«78 

^^H                IS  OMASLfOX.  MT.  A..  Twigjo  \iti»^  ti.  Unmln  8L.  Oslnili(*d-on-Tjrnc 

Nor.    &18a0 

^^^B                SS  Clorgu.  Jkux,  BnUingtoc  CoiHenoi.  ILB.O.,  North no^BrlMid 

April  E.I87S 

^^H             M  CocnaA5iE.  lliLrn  IV.  Hatton  CoDbtr  OII«ai,  Fanet  HonM 

Jtiiic    1. 1878 

^^^H               U  Coci>->3c.  CuiiiLM,  IiiM  Coal  ami  Oaniid  Ca^  luw,  Wlga* 

A|it>l  23.  1MN3 

^^^1               S0  C-wFift,  H.  W.,  Solietuir.  VawcMtl«-OQ-Tyii« 

eri't.  4.  INW)                 1 

^^H             IT  Cuirroki),T.  W.,  ilUbop  AuckUnd 

Dao.    4.187ft 

^^H               88  Dixiu.  W.  IL.  CrosdaJa  r<4Uor7,  DurhMB      ...                     

Oot.  It,  1888                1 

^^H             la  DATiDMV.Cfl.  ICaiB  SOMt.  8L  Baaa.  CanfaariaMl 

Kor.    4,  1376 

40  Ujhtkon.  Ciitni-K*.  OrniMV  (N'lliiTV,  tw*,T  K«li.  DitrtMiii  Ihv.  II,  I8S2 

41  UoDD.  M.,  Lrti)lii)^on,  8o>*aw<i(l>nif'ryno ...  ,    Dm.    4t  167S 

42  DOKKIX.  Wu..Unhliftni  Mine*.  ()Kilan-an.C.r^  India  ...  Sv]>t.  £.1170 
48  l>ori3i.As.  Jntix.  Spghill  Cdllicn-,  DimUvv.  NorthoinhpHMiiI A|tT{)22,  1883 

44  Dnroua,  Jonx.  Jnii..  He^UM  CollWir.  Dudle).  NiirtlmiiilMrUiHl  \j^i\2t.  1883 

4«  Docouis.  M.  I!.,  JUtkIm.  Ci.llicr*.  S..«0.  SliW.U        An».    3.  \«79 

40  DoxiJt.   rATUit'k'.  C.K.,   rM.»..   I-'.L.8..  M.U.AX.  P.G.8..  11.8. 1 . 

eg  Rot.  JtiimvDavIe,  K.C.CathalrHl,IllK<k  To«ii,HiKtrM,lniUii  »«r.    1.1879 
47  DtniM.  A.  F..  P<>;nlon.  KkvkpDrt,  CIiMhirc  Jitiic   2.1877 

45  OvuxvoiiP.  II.  St.  Jon.i,  L>uw  Stulilin  Cutticr/,  m«r  BvtlioriMin  Jnnv    S,  l.t77 

40  RMt,  J.  C,  Tborpn  H<map,  Cittljo^rt,  ftelop  I>m.     S,  1W4 

50  EiMB,  Jobs  H..  C'oa]|x>rt  Wire  Rope aud  Chain  Wi]rki,t%ifiial,8ii|np  !<«|«.  7, 1078 

&1  Vaiiilit,  JAKK^.CnmlH'iul  aiM)  tIolm<i(lirC<J1irrio.ChD«t«p-Ie-dtmrl  Antr.  7. 18S0 
£3  fABBOW.  JotKrii,  Drottufi  Miii^.  Hri^Ion.  K.H.O.      ..  Tnh.  11.  IS88 

53  PliraCB03r.  D..  Codt^w  OolUi>ry,  HaTntltoii.  N.B.  -   Dk.    ft,  UN 

M  FnniiR.  Ki>WARD  n.,  nevrUiitl  Tvmrw.  Wnlu>n  [toad,  timtiUM  ..  A^.  3.  l8St 
SS  FijrrciiKii.  VV.,  Briiclum  Hill,  n'^  CWtUtv ...  Oct.   13.  ISS3 

60  roMT8ii,TnoM*B  K..  l.c-biirT.  K.S.O.,  NorthomlwrUiid  ...  Oct,  7.  I^Te 
67  P»rAB,  Mask,  Denby  I'ollierj,  Derby                           Ort.    7. 1876 

88  OuaWRti.  Javm,  19,  KiiiR  Rbwrt,  Wif[»u  M«r.    8.1878 

GO  (iiLcnRisT.  J.  E.,  DnrluLiD  .Maiu  CoUierr,  Durlwin     ..  Fvh.    8, 1877 

go  OorLD,  AxKt.,  6,  KlIiuiD  IIaou,  NmrcmatlcHNiTjuo     .  ...  Ihv.     1,  1877 

61  Gbriisbi.  Urxkt.  South  1*01111)?  CoUtcr;,  AmiAold  Plain     ...  l)ro.  1 1, 1883 

63  QilRS.'iHR,  T.  v.,  Uuvkitall  Tnrknnl  CollH.-ri4M,  n«ar  NoUiai^luuii  ..  July  £,  1673 
fa  nKuLsr,  W.  S.,  OvcmmIa  Arihby -de-la- KoDdi  ...  Oct.     S.  1878 

64  UrTRKlB.  J.  K.,  SodUi  XortnanUin  CoD.,  noar  AUivtmi,  Dn-byBliira. . .  Mnr.    1. 1870 

65  HAODOOtt.  W.  T™  Jan.,  R^rlmpn  CoUiery,  Siuidwland ...  Ort,     7. 1878 

66  Hasoiii,  Pmn  SitirtAtB,  OstMhead-oii-Tyne  ,    April  1-1,  I8H3 

67  Halus,  O.  H..  IliridU-y  Orcoti  CoHii-ry,  nu«j  Wig»u  ,  ,  Oct     7,  1878 

68  Haui,  EDTTAiin.  ANni;  HIdm,  near  BaU,  Nortli  Wales  ..  Jiin«  III.  1^85 
60  Hauiliox,  K.,  Utg  Wood,  Saltbnm.by-Llio-Soa           ..Nor.    1.1873 

70  Uarria,  W.  8.,  Amlrt:w3  H'mMnfarOatMbcad-an-TTiwi      ...  ..   Peh,  14. 1M74 

71  Hbolbt,  E.,  Raiiilwrn  I>k1i;o,  Th«  AvKiioe.  BttckmUam.  Kent  ...  Use.  2, 1871 
73  IlKni-irT.  8epr.  H.,  BaAGawberCoILiory,  Baruiky Feb.  Ifi.  1879 

73  nBXDiitw.5,  C.  W.  C,  Tl.«  Ridiiig,  HMlmm Il«.  11,1883 

74  llsvriT,  J.  C.  II.,  Middle  Bitclilium  ColUttry,  Hovnlim-lc-WMr,  ri'a 

rjartingtOB       Sept.    S,  1S78 

75  llB!fKT,  Gio.  J.,  the  E.C.  Powder  Co.,  Limited.  Stuuc,  Kent  ..  Nor.  1ft,  1881 
78  lltLL,  WttLiAM,  Carturthoriio  Ciflli*rj^Offli'tfi,  Witlwii-le-Wcw        ..  Juiin   9, 1888 

77  HuOPSn,  Frsd.  U.,  .Siuth  Uorwcnt  Coll.,  Aituficld  I'lAin,  I.intE  Green  IVli.  14,  1880 

78  IIluhue,  JqicK¥,  U'ira  BaifoUaitaCu.,  Bykcr  ItopcTv,  Xcni-julli;  ...  Mur.  3,1877 
78  llrtiBU,  ItuBKHT,  Win  Rape Hanufiic.,  Bykcr  ICopcry,  Newcaatla...  t^jiL  S,  1879 
60  Qcl■aIJ^StIl■axx.S,W««tuuusterCbttUlbcn,Vic(v^iaSt..Ixll)da■l,8.W.  Oct.     fl,  1N77 


(XXXJT) 

81  JirfCOCK,  CHABtKB  K..  Bhhij  CV'lUvriM.  tftieffiuld     ... 

82  JKri40W,  H..  Mk  Old  RlvtO,  Durlum         

M».toBUW0.THO«.  R..  CVift  illU.  Ulrth,  Nnrthninberknfl 
at  JonxMS.  F.  D.,  Ayklcyh(«d4,  DnrhKin 

85  JoRFsox.  W..  Abnin  Culllct?,  W(gwi  ... 

86  RiKTOM,  Hcon,  WiildHdff«  CnilU-Tj.  C]%Mliir.le-Strwt 


Fob.  la  1883 
July  &  1878 
Oct.  7.1879 
Feb.  la  1S83 
F«b.  14. 18T* 

Aiwil  7.  1877 


87  litrmioc,  JOfix  Walm.  MidiliidgiT,  nr.  Hcighitigton,  rut  Darlington  Dec.  11,1883 

88  LxK.  JoBV  P-  Cnatlc  Eden  Cfitlicry.  County  Dnrlum Jnn«  IS,  1886 

m  Linrmi.1,  J.  M.. »,  Victort*  Villu,  SewcMlU-fin-Tyne  M»r.    6, 1976 

90  LinuBLL.  Joux,  CunI  0'<«ucr,  XowcnAtlo-nii-Tytte        Urr.    II.IBMS 

91  IvDtDWT.  C.  a.  U.wdrtb.  Ml  \V»*Miifitr.ti.  R.S.O..Ca  Durimm         ..   Miir.    4,1878 

93  Lhli,  J.,  Wvhiinrt'in  CvlluTy,  Cuutitj  Durbnui         July    2, 1871 

98  IitrBDta.  E.  H..  62.  Qaevn  Anno  Street.  CkToiidiali  S«iiuu«.  Laiulan.  W.  Svjit.    1. 11)77 
M  LoxoTCTnAM,  R.  U..  BryalciiudtConivry,  Cbirk.  Wdo*        Sept   8. 1876 

96  Uaccask.  H.  O..  Riuarll  VkIc,  WoUorgpiriff,  New  Soutli  WbIw       ...  Svpt.  7. 1878 

96  Maupimhi,  Tao*.  R.,  Tbarnci,  imr  W&kofldd  U».    8. 1877 

97  HiccpBtcii.  II.  R..  UcdomsU-y.  LinUOtMn,  Neweastle-Mi-Tyne    ...  Umr.    8.1877 

98  MtRCRAH,  0.  E..  HowlUli  Offico.  BUhop  AuclcUnd Duo.    4, 1875 

99  HArrnsmi.  J..  Heura,  fLkV.  tttwthnrw.  SeytcMll»<m-Jyne      ..    April  11,  t88& 

100  HiLiv,  E.  P..  Oriir  C'llltM'ieH.  Nnimtmi Oct     C.  1876 

101*MliBiVALt,  W..  ea  Mackinnmi  Mil  Murlcrnlic,  Bomlmy        Har.    8.  tsai 

108  HiLLZH.  D.  8.,  WijTkl  OoHiwnr  Co.,  Limited,  NcatoD,  ChnUn        ...  Xop.    7. 1874 

10S"HlLLxi,  N Oct     6,1878 

IM  Hoou.  WnxtAV,  I'pWtlwiD  Min««,  UfiWlliajn.  K.S.O. Xdt.  19, 1881 

lOK  1I0MI1I<I,('.  A-.HnfTr.lk  Honar,  I^irrctif«  roiintnrj  Hill, London, E.C.  Nov.    7,  1874 

106  UouMK,  Joiur.  Ke«rU(tle  roUivritj^  Dslkeith,  N.B.  ...         ...  Dm.    4.  IHdO 

107  OrxsbT,  B.  K.,  [MAval  (BcnwcU)  Collicfj,  NewoMtlc-an-iyi*         .    Ukr.    6, 1875 

106  PiLMBB,  HsicBT,  EMt  Bowlv  CnUIvry,  nnr  Ferrybtll  ...        ...  Xor.    8. 1618 

108  PUKi.  C.  K .  N)mr»nl.  Linmlndiira Hov.    8,1897 

llO^PlJUiB.  ARTatTB.  M.r,.  DarUntrton  D«).  II,  1888 

111  Phillip*.  W.  J..  An«Uy  Hall  C^dtlefy.  AtbenloM       Jun»   S,  1888 

lis  Psnr.  J.  J..  4,  Unine  T«rr»c«,  Low  Fell.  OfttMht«d.o(i-TyiM        ...  Mfty    1. 187S 

Its  PsuT.  T.,  PMaM*  W«at  C>illi«rin.  Crook,  by  DMrtington       Jn»ct4.18M 

lU  PaicK.  S.  It..  Uinqihtm  Main  ColU«ry,  imw  BHwIej,  Yorluliira    ...  Xfr.    8. 1877 
lift  PRIKOLI,  Jm..  MuuAcr,  CMlDd«*  Cc4liflrj.  So,  Ooaforth.  X«wcMtle    Mar.     S,  tSSl 

1 16  Pmotob.  C.  P^  8lubd«n  nan  Col»iv1«a,  nnv  Halifax.  Yorkriiin    .  .  OcL     7. 1876 

117  Pioim.  JMirii,  tkiatli  HottAn  ColUcfy  Olloea,  Knndarlwid  ..    OoL  14, 188i 


US  Ratiidoxi.  Emai  P.,  t.OrmtOqaiveStrMt.Weatiiilnita'.  London    Mar.    7,1874 

119  Khi>,  a.,Cowiwn  Lodge.  Klylb,  NnrthnmberUad       Prb.     3.  1877 

ISO  Riiit.iT.Sir)ltTTHiiw  WitTTii.RaTt.,U.P..IIl«dofi.Northniiib«rrUnd  Feb.  lA  1**88 
111  RoBTiraoit.  P«*KK,  NfliUy  GoUiary,  Wl^rtn  ..  Sopt    8,1876 


(xnr) 


lis  ROBtOR,  T.  0.  Bvmduin  Tvrrww.  Oftlc«Ii<*«l-on-T)Ti«  ... 
1£S  RorruDOi.  W.  H,  Cllffc  Uuuw,  CUiwiie,  Cbott^Md 


Oct.     7.U76 


184Sxui,W..M>iiaft«rG.l.R.0iiIUarlM,OMili.BM«id.l»lk 

126  8i.WTKi.  A.  R.  A^  U.B.M..  Bt^at4.  Stoke-npon. Trent 

126  ScrMiBtP,  Obo.  J..  HurwoTtb-njifiH-Tw.'*,  UnrliuKUm  

las  Satrun-,  T.,  Woodland  Coiruvy  Offlee,  WuodUnd.   Batteriniawle, 

B.8.O.,  Co.  Durluin 

18B  Sntnoy.  F.  L.  O..  Ptmae^  Wmt  CollieriM.  Crook,  by  DsrlingtAn 
U8  Surrn,  Thos.  Bialxr.  M.R..  T1ioniclilT>>  C<iUI(<ri«*,  nar  KhvAlRlil     .. 
130  Snowmu.,  Jositril,  SMtnn  Itiirn  1)»iim>,  Dndlajr,  XoftbnnibvrUiid 

191  SocTBKair.  E.  0..  Drwu'  Uill,  WMtclurvii      

13%  SrKxri.  It.  V^  (Vamlin^um        „ 

133  Sru.u  P.  U^  S,  gnc«M  Stmct,  Ch«>{)«dis  Eion^i 
IM  STOUKT.  IV  IViiah«r  Ilonco.  Penc*  HcRtN*      -, 

IK  Stobbs,  Prakk,  1.  Qucvn  Stn«t.  NewMatlff-uii-Tpifl 

136  SToKnt,  Aatuck  T..  llirtl«}r,  nMr  CtiMtcr-lft-Btneet 


Nor.  M877 
Dec.  CIBTS 
Dec.  tl,18M 

At«.  a.  I8»fc 

Vte.  13.  ISM 
KoU.  S,  1B91 
Vfh.  10, 1883 

Kov.  1!.  ItfTB 
Dec.  I<.  1883 
Aag.  i.  1873 
OcL  1,1881 
6,1«77 


OtL 


137  Tkltokiv  W.  H.,  Ilirtfnrd  ColUCninUn{[toii,  R.S.O..yortb«i»bOTlmml  Oct.     3,  IWl 
13S  TnoHA^,  W,  W.,  U.K..  Min«ra)  OJBm,  OoekArmonth  U4«ltL> tub.  10^  1HS8 

138  T110MP8OS,  Cmmw  Lait,  Milton  IWI,  Ou'tUbi Feb.  10;  1683 

140  Todd.  Joiix  r.,  Bett4)u-lc-H>ile.  Fmioc  HiiiUM..  ..Nor.    4,1876 


141  ViTAXon,  Omo.  Nn  SofU,  Bulg«rb> 


...  A|iril22.18S2 


142  Waltsiis,  Bargiutx,  Birlvj  OiUk-rii's  mnr  SliuffiHd  June    4,  1^ 

148   WAi.t05.  J.Corr.TnAEP.  \VrilliIiti»:t'<ii  Cillwiit*.  llwlnliifk.na  B>tli  Nov.    7,  1874 
li4*\VAJ»>.T.H..AHi«Utit)fi^rM(r<T.K.I.a.C<41U.'rif>.Uir!di.boiigul,liHtin  An|f.    7.  188S 

145  WiiD^ie,  KuwAttr..  fmuhmil  rriltinTj.  UhMtcr  Ic-Slwet       F«l>.      8.1881 

146  Waibox.  ItOBBiiT.  Nijnh  S>at'in,  .MoTj^th        Dec.   II.  IhSS 

147  WtBaiHH,  li.  IxniiAu.   M»H<.u  Uawte.  Vunfts  Uoiiiw>         Ajirillt,  1S83 

148  Wkr%  K- J,.,  WiUJiiKKiu,  Co.  D'lrliwn  J«Del0.16S2 

140  Wnm.  v..  K..  Uobltnni  C'iiUi«ry,  near  NuiraiAtlt-ati-Tjriie    , .  .    Kttr.    4,  IR76 

ISO  Wuaoy,  J.  !>.,  Ouston  H<niw.  <:heiit«r-W-Street  Sept-U.  I87G 

161  WtiMX,  Jonv  R..  KwAltlie,  ncftr  Bftnulejr  .  Jane    S.  1&S3 

l&a  WoaHALD,C.  1^..  CtomHouw,  Ctrrbridev  .Dm.    8.1883 


(XKXVi) 


Stttbcnts. 


■LRCT». 

1  ASDBRSON,  R.  S.,  Elawick  Colliery,  Newcostle-OD-Tjne  June    9, 1888 

2  Atkixbos,  a.  a.,  South  Church,  Bishop  Auckland       Aug.    S,  1878 

3  Uabsass,  M.,  Tndboe  Colliery,  Sjicnnjinoor     Dec.  10,1883 

4  BAriiOAKTNBH,  W.  0.,  Trimdon  Grange  Coll.,  Co.  Durham Sept.    6, 1879 

5  Bell.  Gbo.  Fk8d.,  25,  Old  Elvet,  Durham       S«pt.   6,1879 

6  Bird,  Habbt,  Mexico      April  7,1877 

7  Blakbibt,  A.  B.,  HoUyroyd,  DewBbury  Feh.  15,1879 

8  Bbauweli.,  Huoh,  Miuing  Offices,  Marsdcn,  South  Shields Oct.     4, 1879 

9  CuANDLBT,  Chablbs,  Latcbfonl,  VFarringtoH,  Lancashire     Nov.    6, 1880 

10  Cole,  Collin,  Simonside  Cottage,  Tyue  Dock,  South  Shields  ...  Oct.  18, 1888 

11  Crawfobd,  Jambs  Mill,  Murton  Colliery,  near  Sunderland  ...  Dec.  11,1882 

12  CnONE,  F.  E.,  Killing  worth  House,  near  Newcastle -on -Tyne Sept.    2, 1876 

13  CDBkT.  W.  Tn03.,  Hamsfceels  Colliery,  Dnrhara  Sept.    4,1880 

14  Dbflbuob,  M.  F.,  Tndhoe  CoUierj,  Spcnnymoor  April   7,1877 

15  DouaLAfl,  A.  S.,  Stanley  Villa,  near  Crook,  cto  Darlington June    1,1878 

16  ErAXa,  Datid  L.,  Messrs.  Dalziel  &,  Evans,  Cardiff Ma;     4,  1878 

17  Fbbbxs,  Fhbdbbick  J..  220,  Qilcsgate,  Durham  Dec.     i,  1880 

18  Fobstbe,  C.  W.,  6,  EUison  Place.  Newcastle- on -Tyne June  10,  1888 

19  GALtwHT,  A.  P.,  New  Patori  Gold  Mine,  43,  New  Broad  St.,  London    Oct.     2, 1880 

20  GOBDOS.  Chas May     5,1877 

21  GRBia,  J.,  EstoQ  Mines,  Middlesbro'-on-Tees Feb.     5,1881 

22  Haogie,  Douglas,  Thomcliffe  Iron  Works,  ShefBeld Aprill4,1883 

23  Haio,  K.  Noble,  32,  Rutland  Street,  Ham|istca(l  Road,  Lnndon      ...  Feb.  10,  1883 

24  Hahb,  Sauuel,  Brotighton  and  Plas  Power  Coal  Co.,  Ld.,  Wreiliam  Aug.    2,  1879 
26  Haubihon,  R.  W.,  Public  Wharf,  Leicester      Mar.    3,1877 

26  IlAT.  W.,  Jmi.,  Nostell  Colliery,  Wakefield       Dec.  10, 1883 

27  HBiJLOF.  Septiuus,  Assensole,  Beugnl,  India Dec.     4,1880 

28  Hrslop,  Thouas,  Storey  Lodge  Colliery,  Cocklield,  p\a  Darlington...  Oct.     2,  1880 

29  Hill,  Lbonard,  Newport  Wire  Mills,  Miildlesbro'      ..  Oct.     6,  1877 

30  HOOPEH,  Edwahu,  The  Grange,  Claines,  Worcester .    June    4,1881 

31  IIowAUD,  Waltbh,  Marktiam  Colliery,  Diickinanton.  near  Chesterfield,  April  13, 1878 

32  HrnaON,  Joseph  O.  S.,  Albion  Mines,  Picton  County,  Nova  Scotia...  Mar.    2,  1878 

33  Hdhst,  Geo.,  Seaton  Delaval  Colliery,  Northumberland         April  14^  1883 

34  HOTT,  K.  H.,  Uflworth  Coll.,  Washington  Station,  R.S.O.,  Co.  Durham  Aug.    4, 1883 

35  Kayll,  A.  C,  Felling  Colliery,  Gate-shead-on-Tyne     Oct.    7,1876 

31)  KiiiKiiouBB,  E.  G.,  1,  Edith  Street,  Cimsett,  Co.  Durham      Aug.    S,  1878 

37  KlUKrp,  Philip,  KodclifFe  Colliery,  Aeklington,  Northumberland    ..   Mar,    2, 1878 


(xxxvii) 

38  I.trinnAK.  R.  R..Cel5nenCollleT7.  Abcrautie.n'aKffvpaH,)Ian.      ...  Juno   0.  UO 
89  Locks.  K.  (I Doc.    2,1878 

40  M*CKnrur,  T.  B..  Werf  IVItMi  CollWry,  Clw.rtCT-lc-.Strf«t  N«v,    1, 1879 

■tl  Habstox,  FHA5K.  tir.M»Bc)d  Hull,  MdI<1  Anf.   7. 1683 

42  McLiBBX.  B.,  Untliiitfton,  K.K.O,,  NorthnmWrUnd  IW.  tO,  1888 

43  McMcHTKni,  0.  K.  J..  i2.  Cloneh  RmA.  Mubn'.  RothcrhBin  ...  Angr.    i,  1884 

44  MlTTOK.  A.  D.,  Hrtton  C<i]]icfT,  IVtc*  IIi.imw  -    Juiio    9.  1883 
46  MrRBAT.  W.  C.  Weed  t^k.  (Hpton.  Ka  Lliitt  Urwti  MtJitloD  ..  Oct.     4, 1879 

46  Ucnon,  Cbiilu  J..  Jmnand  Villw,  Ncwnatlp-<in-T]ni0  Hv.    6,  1680 

47  Kicnouos.  A.  D..  Eliinn  Collk-ry.  Co.  DnrliAm  Jms  tt,  188$ 

45  NicRouov,  J.  H.,  Cotrpvn  Collicnr  Offioe,  Blytb.  NixtliiiCDberUnd...  OcL    1, 1881 

4d  Oatbi.  Bobutt  J.  W..  S.I.K.  C»Ui*rw.  Oirid!.  IIci>kuI.  IndU      ..  Fe**.  lOt  1883 

fiO  Patttaok,  Ja<.  W„  l^indcnderrf  OAImw,  Soahnra  Harl>»ir     Kcb.  16.1878 

51  Pkaxr.  It.  C.  lliirliptto.  WnHMll                                                           »Vb.  7, 1880 

tS  PuRT,  A.  W.,  M>Hj'  (*»lHerir.  titwr  Poutypriild,  niamoffwuhlra          Nor.  4t  1878 

SS  Pkabk,  J.  F.,  l*iciTeiiu>nt,  Itarlingbin                   ...                                            Jana  9,  IKH8 

54  Pish.  Abxold.  Piinwbmok,  ^VftrcUm,  D  irai-tihiro Fob.  6.1881 

55  I'aTTiCK,  K.  A..  Cnralitiftlan  llnuw.  Nt>rtliu»i)wrUtid FcK  ft  187K 

56  Phi^olb.  H.  A.,  Bsmxr  CoUicrio^  Darn«l<>>,  Vi>rk«liirv        Oct.  2,1880 

67  PaixaLR.HT.UCO..Tftnfti>ldI<eaCuU.,Untaar«>enStnLion.N«wciMtl«  tk-c.  4.  IN80 

5S  KKDiiAriK.  It.  A.  S..  HriUta  CMlterita,  near  Feiicc  Himiimw  .  Dec.  13. 1884 

GO  RtciUBDeox.  Ralph,  Field  Boom.  Vnt  lULnbni,  Fence  Kuiims    ..  Judu   0, 1889 
80  HiCnAiMOX.  R.  W.  i*..  Offliv  nt  (hni-ml   Uwiap'T,  C^idml  U'kning 

uid  Smelting  Co.'*  Mluc*,  V[1U  dv  Mi)«)iiU  CokIuijU.  Hvtl<»)  ...  Mar.    4, 1878 

61  Bll>lFT.  Wm..  So.  Tftiifidd  Coll.,  WUnloj".  K.(;.0.,  Nuwpjutlc-™-'l>iH!  Dec.  11,1882 

63  RooiSBox,  <liw).     ...                                                                Hov.    4.1876 

63  rttrrniiiironT).  H^  So.  Denront  CoUii>r,v,  Annlldd  llBin,  LinU  Omrn  Feb.  14,  ISHo 

64  fiCAHTU.  R.  W..  Dinlirorth,  nviir  Tliink  Dwr.     4,1875 

6fi  Soorr.  Jomi>ii  :^A)iL'KL.  Ijut  Ilctton  Callior;.  Coxboe,  Co.  DurliMn  Nov.  Ifl.  1881 

86  Scott,  Waiteji.  6,  SutUjii.Slr«rt,  Durlinm       Sopt,    C.  ISTO 

C7  Scott,  Wh..  Bmticqietli  OoLliory  Offices  Willington,  Cn.  Darham    . ,  Mar.    4. 1876 

88  SHiriB.  Wu.  AiHLBT,  Wt-stiN*.  *Tu[li  Stiii?lJ»    , ,  Aprilll,  ISSS 

G9  Siuraoy,  F.  R.,  I)cd^ofli-ld  I[ou*(\  BUvdou-ou-TjU Aii)^.    -t.  1883 

70  Smith,  Thos..  Leadi^U',  L'o.  Durhfun F^b.  16.  1878 

71  SuiiJi.  T.  F.,  Jan..  Lydbrook.  iimr  Hon.  KorefonUiin        Mnv    5, 1877 

72  8t>rTH8R».TBOM*8  A..CivmaiiiHiiC'onW'y,  ne*r  Abt?rdiire,  iila.  W«]n<    Deo.  17. 1S81 

73  STiAViKeov,  C.  H.,  I>tirhiini      ...  April  II.  IHS3 

74  Stobakt,  K.  T..  Mill  View  (.'ottego,  8t>uthu-ick,  t<uudetl»ud  ...  Oct.     2,  IBMU 

76  ToDSHE.  W.  J.  S gopt.    6.1879 

76  WaVor,  CT.  L..  Ffalda  KtoBDi  Cool  Colllnrf,  O&rw  Valley,  nr.  Driil^nd  Kw.  19.1881 

77  TlOiUV.  TuOHAt,  1,  Wralfield  Tvrracv,  Luftua-iii-CI«v«Uiul  ...  Feb.  14,  ll»86 
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S^vbmilm  nvLbti  is^-Iabi  9. 


1  Ashing-toQ  Colliery,  Newcwtle-on-iyw. 

2  Birtlej  Iron  Company,  Birtley. 

3  Haawell  Colliery,  Fence  Housea. 

4  HettoQ  Collieries,  Fence  Honses. 

6  Lambton  Collieries,  Fence  Uooses. 

6  Londonderry  CoUieriea,  Seah&m  Harbour. 

7  Uarqueafl  of  Bate. 

8  North  Hetton  Colliery,  Fence  Honaei. 

9  Ryhope  Colliery,  near  Sunderland. 

10  S^hill  Colliery,  Northumberland. 

11  South  Uctt«n  and  Murton  Collieries. 

la  Stella  Colliery,  Hedgefield,  Blaydon-on-Tyne. 

13  ThrocVley  (,'olliery,  Ne»'ca«tle-on-Tyne, 

14  Victoria  Garestield  Colliery,  Lintz  Green. 
16  Wearroouth  Colliery,  Sunderland. 


CHARTER 

or 

THE     NORTH     OF     ENGLAND 

Insiitiitt  of  ^iiiiu^  mxit  ^'ffli:iiiir:il  6ii()riTffrs. 


rOL'NDEl)  lFffi2. 
INCOUPOnATED  KOVEMBKR  8STB.  IWft 

?0^irt0riit,  ^J  *c  Oraoe  of  Ood,  of  the  Uaited  Kingdom  of  Great 
Britain  and  Irclnnd,  Quocn,  Dcfciidor  of  the  Faith,  to  all  to  whom 

TItBSB   PRRSENTS  SIUI.I,  C'DMK,  GaKETlNQ; 

Wbcbeas  it  has  been  repreacnlcd  to  iis  that  Nicholas  Wood,  of 
Detton,  ja  the  Coanty  of  Duiham,  Ewjnira  (sinoo  deceased)  i  TnoiiAfl 
Bkebsom-  FoJiSTSft^  of  Newowtio-upon-Tjne,  Esqtiiro  (since  det-ciiacd) ; 
Sm  Gbohgb  Elliot,  linroriDt  (then  Goorge  Elliot,  Eaqaire^of  Hunghtoa 
Hall,  in  the  said  Couotj  of  Durham,  and  Edward  Keswick  Boyd,  of 
Moor  House,  in  the  said  County  of  Diirhnm,  Esr|iiirc,  and  otlifjrs  of  onr 
loving  subjects,  did,  in  thoyenronu  t.hi)ii»indoiglit  htnuln'il  find  Ally -two, 
form  ihcmaelvea  into  &  Society,  which  is  known  by  the  name  of  Tub 
NoRxa  OF  Enolasd  IsanTimc  op  Muiiso  axij  MECiuxirAL  Ksotnrers, 
having  for  its  objecta  the  Preventiyti  of  Accidents  in  Mines  and  the  Ad- 
vancement of  the  Sciences  of  Mining  and  Engineering  generally,  of  which 
Soele^  LisnsAY  Wood,  of  Soiithill,  Chestcr-Ip-Stnet,  in  tlic-  County  of 
Dnrham,  Esquire,  is  the  prpscnt  President,  Asd  wueheah  it  has  been 
farther  represented  to  as  that  the  Society  was  not  constitnt«d  for  gain, 
and  that  neither  its  projeebots  nor  Uunibers  derix'e  nur  have  dcrivt-d 
pccuoiarj  profit  from  its  prosperity ;  that  it  hoe  during  its  existence  of  a 
ix;ri(»d  of  nearly  a  quarter  of  a  ccntnry  steadily  devoted  itaelf  to  the  prc- 
Bervation  of  hnman  life  and  the  aider  develupm+'nt  of  mineral  pmpertyj 
that  it  haa  contributed  substantially  and  bcnofii-ialty  to  the  prosp+-rity  of 
the  uountry  and  the  welfare  and  liappineus  uf  the  working  membei's  of  the 
comnmnityt  that  the  Society  has  sjaoe  it^  estalligliment  diligently 
puraned  ita  aforc&aid  objects,  and  in  to  doing  has  mode  costly  eiperiuenta 
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and  rcMftTches  with  ft  viow  in  the  eavmg  of  life  by  ImpTOvomenta  in  the 
Tenti!«tion  of  mines,  by  wtccrtuining  the  conditions  under  which  the  Baretj 
lamp  may  be  relied  on  for  security ;  that  the  experiments  conducted  b^ 
the  Society  hare  related  to  aoddeiita  in  niiiics  of  every  description,  and 
hare  not  been  limit^^d  to  those  proceeding  from  explueions;  thai  the  vari- 
oni  modes  of  getting  coal,  whether  by  me<ihanical  appliancoa  or  otberwiBC, 
have  received  careful  and  continiiiias  attention,  while  the  improvements 
in  the  mode  of  working  and  hauUng  bclowgroond,  the  machinery  em- 
ployed for  preventing  Uie  disasLroUB  fatla  of  roof  underground,  and  Uto 
pi-cveDtion  of  spontaneons  combustion  in  seama  of  coal  as  well  na  in  car- 
goes, and  th«  providing  additional  aecmity  for  the  miners  in  ascending 
and  descending  the  pita,  the  improTemente  io  the  cages  used  for  this  pur- 
pose, and  in  l^he  safegnanla  against  what  is  technically  known  as  "orer' 
winding,"  hnvc  been  moBt  sucocsefnl  in  lessening;  the  dangera  of  mining, 
and  in  preaerving  hnman  life  ;  that  the  Society  has  held  meetings  at  stated 
periods,  at  which  the  results  of  the  said  experiments  and  researches  have 
been  ooneidcrcd  and  discussed,  and  has  published  a  series  of  Transactions 
filling  many  volumes,  and  forming  in  itself  a  highly  Tultiabli;  Library  of 
scientific  reference,  by  which  the  same  h&ve  been  made  known  to  tiw 
public,  and  lias  formed  a  Library  of  Scientific  Works  and  Oollcctions  of 
Modds  and  Apparatiis,  and  that  distingnished  persooB  in  foreign  cotmtriea 
have  aTaile<l  themselves  of  the  fncihtics  afforded  by  tho  Society  for  com- 
municating important  scientific  and  practical  discoveries,  and  thoa  a  useful 
intercbangc  of  valuubte  infunuutiuu  has  been  effected ;  tbtt  in  particular, 
with  regard  to  ventilation,  the  experiments  and  researches  of  the  Society, 
whicli  have  involved  mnch  pccnniaiy  outlay  and  personal  labour, 
and  the  details  of  which  arc  recorded  in  the  sncceaiive  volnmes  of 
the  Societj"'s  Transact i'jiis,  have  led  to  large  aud  important  advances 
in  the  practical  knowledge  of  tlwt  subject,  and  that  the  Society's  re- 
Bcarcfaes  have  tended  hirgely  to  increase  tho  security  of  life ;  that  the 
Members  c.f  the  Society  extx^d  800  in  number,  and  include  a  large  pro- 
portioti  of  the  leadin^f^  Mining  Engineers  in  the  United  Kingdom.  AsD 
WHEaSAS  in  order  to  secnre  the  property  of  the  Society,  and  to  extend  its 
nscful  operations,  and  to  give  it  a  more  permanent  Gstahlishment  among 
the  Scieutific  IiislitDtiunsof  our  Kingdom,  we  have  been  besought  lo  grant 
to  the  said  Lt!iDRAY  Woon,  and  other  the  present  Members  of  the  Society, 
and  to  those  who  sliall  herealter  become  Members  thereof,  our  Koyal 
Charter  of  Incorporation.  Kow  kkow  tk  that  wc,  being  dewrous  of 
encouraging  a  design  so  laudable  and  salutary  of  our  special  grace,  cer- 
tain knowledge,  and  mere  motion,  have  wilted  granted,  aud  declared,  and 


10,  bj  tltcfle  fresenta,  for  ns,  onr  hcira,  and  unrcPMom.  wiH,  grant,  nnd 
declare,  that  the  eaid  Lindsat  Wood,  and  such  others  or  our  luviog  sub* 
jectd  na  are  dow  Members  of  the  said  Societj,  and  sucb  others  aa  shall 
IVom  time  to  time  hereafter  become  Memlwrs  thereof,  according  to  such 
fiye-Iairs  as  eholl  be  made  as  hcrciiiaflcr  mentioned,  and  their  sncceeson, 
shall  for  ever  hereafter  be,  by  virtue  of  these  pre«nt«,  one  body,  politic  and 
corporate,  by  the  aaice  of  "Ths  Nobtb  of  Knolakd  Ixbtuttk  or 
&tu(i>to  A^D  Mecuaxical  EMOiXEKEa,"  and  by  the  name  aTurciiaid  sliidl 
have  pcq)t>tiiiil  snouession  and  a  Common  Seal,  with  full  power  and 
authority  to  alter,  Tary,  break,  and  renew  the  same  at  thdr  discretion,  nnd 
by  the  same  name  to  soe  and  be  sued,  ici])leftd  and  be  implended,  ansver 
and  be  answered  unto,  in  every  Court  of  us,  our  liein  and  sticccfisora,  and 
be  for  ever  able  end  capable  \a  the  law  to  purchaEc,  acquire,  reoeire,  pos- 
MSB,  hnld,  and  enjoy  to  them  and  their  siioccjtsors  any  goods  and  chattels 
whatsoever,  and  also  be  abte  and  csjiablc  in  (he  law  (uot withstanding  the 
statutes  and  niortiuaui)  to  purchms!,  acquire,  possess,  hold  and  enjoy  to 
tliem  and  tlictr  sncceaeors  a  hall  or  house,  and  any  such  other  lauds,  teno- 
mcnls,  or  hereditaments  vrhatsocver,  as  they  may  dci'm  requisite  for  the 
purposes  of  the  Society,  the  yearly  value  of  which,  including  tlic  site 
of  tbe  said  halt  or  honse,  shall  not  exceed  in  the  whole  the  sum  of  ttiree 
thousand  pounds,  cwuiputicg  the  same  respectfully  at  the  rack  rent  which 
might  have  been  had  or  gotten  for  the  same  rcgpectt'ully  at  the  time  of 
the  purchase  or  acquisition  thereof.  Akd  wb  do  iitrkbt  oitiyr  our 
especial  licence  and  aiithorily  unto  all  uud  every  pcrsuu  uud  persons  and 
bodies  politic  and  corporate,  otherwise  competent,  to  grani,  sell,  alien, 
convey  or  devUe  in  mortmain  unto  and  to  the  ose  of  the  said  Society  and 
their  suoccseora,  any  lands,  tenements,  or  hereditaments  not  exceeding 
with  the  lands,  tenements  or  hereditaments  so  purchased  or  previ- 
ously m'quired  such  uiiimal  value  m  aron-said.  and  iilso  any  moniys, 
stocks,  secnrities,  and  other  pei'sonul  estate  to  be  laid  out  and  diFjioeei]  of 
in  tbe  pnrchaee  of  any  lamis.  tenements,  cr  hereditaments  not  exceeding 
the  like  annual  tbIuc.  And  ivk  FUETUEa  will,  grant,  nnd  declare,  that  the 
eaid  Society  shall  have  full  power  and  authority,  from  time  to  time,  to 
BcU,  grant,  demise,  exchange  and  dispose  of  absolult'ly.  or  by  way  of 
mortgage,  or  otherwise,  any  of  tiie  lands,  tenemctue,  hcrtditamoiitR  and 
pottesskms,  wherein  they  have  any  eitAt«  or  interoet,  or  which  they  shaV 
acquire  as  aforesaid,  but  that  no  eale,  mortgage,  or  other  flisposition  of  any 
lands,  tenumontfl,  or  heredllnmenlB  of  the  Bociely  shall  be  uuidv,  except 
with  the  approbation  and  concurreiim  of  u  Ocneral  Meeting.  And  our  will 
and  ijleasurc  is,  and  we  further  grant  and  declm-c  Uiut  for  the  better  rule 


d 


:  garornmcnt  of  the  Society,  and  the  directtun  and  lutaisgt-muut  of  Uio 
ooDoerns  thei-cof,  tbore  shall  be  n  Council  of  the  Society,  to  be  appointed 
from  among  the  Members  tliereof,  and  to  incUide  the  Preaident  and  the 
Vtce-Frcsidvuts,  mid  eucli  other  ofliL-e-boaruiii  or  past  ollice- bearers  tis  may 
be  directed  by  eir-Ii  Ifye4av8  as  licrcinaller  mentioned,  but  so  that  the 
Cowncil,  including  all  n-offtrio  McnilxTs  thereof,  tJinll  consist  of  not  more 
than  forty  or  kwi  than  twelre  Members, and  that  the  Vice-PresidPiita  ghall 
be  not  more  thtiii  six  or  k'su  than  two  iu  number.    A^D  wb  do  hereb; 
FURTHER  will  n[id  deelare  that  the  said  Lisdsay  Wood  shall  be  tlie  first 
Pruident  of  the  Sodely,  and  thi?  fjcrsona  now  being  the  Viec-Prtsidcnta, 
and  the  Treasurer  and  Secretary,  Bball  be  the  lirst  Vice-Presidents,  and 
the  lii'fit  Treasurer  atui  yecretaiy,  and  the  persons  now  being  the  Members 
of  the  Coimcil  shall  b^i  the  first  Members  of  the  Council  vX  the  Society, 
and  that  they  riiipoctfVilIy  BJinll  continue  such  until  the  fii-st  elei-tion  shall 
be  made  at  a  Gciu;]-.il  S[eeting  in  pui-gnance  of  these  presents.    And  wk 
1»  UEREUV  Fi/irruEU  will  and  declare  that,  subject  to  the  powers  by 
these  presents  vcsli:d  iu  tfic  Gcneiiil  Meetings  of  the  Society,  the  Council 
shall  have  the  management  of  tlie  SJoHety,  and  of  the  income  and  propcrtj 
thereof,  including  the  appointment  of  oHicrrs  and  scrrautar  the  defin:tioii 
of  their  dnties,  and  the  removal  of  any  of  such  officers  and  servant*,  and 
generally  may  do  all  such  acts  and  deeds  as  they  aliall  deem  necesGary  or 
fitting  to  be  dune,  iu  ordi^r  to  caiTy  inio  full  r:|)eriitt(>n  and  L-IIV'ct  the 
objects  and  purposes  of  the  Society,  but  so  always  that  the  same  be  not 
inconsistent  with,  or  repugnant  to,  any  of  the  provisions  of  (iiis  our 
Charter,  or  tlie  huws  of  uur  i^'iilm,  ur  any  Byo-law  of  the  Society  iu  force 
for  the  time  being.     AsD  WB  Do  furtueb,  will  and  declare  that  at  any 
General  Meeting  of  the  Society,  it  shall  be  lawful  for  the  Society,  subject 
as  hoTcinallcr  mentioned,  to  make  such  Bye-laws  as  to  them  sliall  seem 
necessary  or  proper  for  the  rcguktion  and  good  goverument  of  the  Society, 
and  of  the  Meml>erg  and  affairs  thereof,  and  generally  for  carrying  the 
objects  of  the  Society  into  full  and  wimplete  effect,  and  particularly  (and 
without  its  being  intended  hcix-by  topix-judiec  the  foregoing  generality), 
to  make  Bye-kiss  for  ail  or  any  of  the  purposes  hereinafter  mt-utioaod, 
that  is  to  say:  lyr  fixing  the  number  of  Vico-Pa-BidcuLfl,  and  the  number 
of  MemherB  of  which  tlie  Council  shall  conaiat,  and  the  manner  of  electing 
the  President  and  Vice-Presidents,  and  other  Members  of  the  Ckmncil, 
and  the  period  of  their  continuance  in  office,  and  the  manner  and  time 
of  suppiyinjf  any  vacancy  therein  j  and  fur  regulating  the  times  at  which 
General  MeotiuiiBOf  the  Society  and  Meedngsof  the  Council  shall  beheld, 
and  fcr  convfmini;  the  same  and  rcgukting  the  proct-cdinga  thereat,  and 
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for  regiilsling  llic  mouucr  of  admitting  pcrtions  to  be  Mcnibem  of  tlie 
Socictj,  and  of  rt'inoving  or  expelling  Membeni  i'rom  the  Soricty,  and 
for  iniposing  reaaonable  6n«e  or  penult  ies  for  non-pcrfonDanc«  of  anj 
each  D,ve-law8,  or  for  dimbcdirncc  thereto,  and  fivu  time  to  tirao  to 
annul,  alu-r,  or  cltnnge  nn;  biil-Ii  B}'e-lavB  bo  alwavs  tlial  all  Hjc- 
lawB  to  be  made  u  afoivMid  be  not  topngniiTit  to  thcK  preacnU,  or  to 
in;  of  the  laws  of  our  Rrnlm.  Aim  wb  do  n*RTiiRR  will  tnd  declare 
that  Lhe  prcn^nL  Holes  and  ^^'gIt1nti<>llg  uf  tlie  Bix^icly,  «>  far  ta  Uii-^ 
are  not  iQcoiwiiteiib  trilb  these  prei<<>iit«,  eliall  continnc  in  force,  and 
be  deemed  Iho  Bye-lawa  of  the  Sotnely  imlil  (he  eamc  tlmil  be  aliennl 
by  a  tJciieral  Mwtiiig,  provided  always  thai  the  proapiit  Rules  and  It«ga- 
lations  of  the  Society  and  any  future  Oye-lairii  nf  the  Society  no  to  be 
made  ba  aforesaid  shall  haTc  no  force  or  effect  wbatsocvvr  nutil  the  narae 
^oll  bare  been  approved  in  writing  by  our  Secretary  of  Stale  for  tlio 
Home  Department.  Im  witkeskwiiebeof  wb  hatk  caused  tui:sk  ol'b 
LrrTEna  to  uk  made  Patbst. 

Witntas  Oiirei-lf  at  onr  Palace,  at  WertminstcT,  this  28th  day  of 
Kovcmbcr,  in  the  fortieth  year  of  our  reign. 

By  Her  Mflj(Mtj'B  Comrannd. 

CArtI>EW. 


THE  NOItTU  or  EXGLAXD  INSTITUTE 


iUNING  AND  MECHANICAL  ENGINEERS. 


BYE-LAWS 

PA8SBD  AT  A  GENERAL  HBBnSO  ON  THE  IGtu  JUNE.  1877. 


1.— The  members  of  llie  N'lrth  of  En^lnnd  InRtitnt*  of  Mining  ain5 
MwhanipiU  Enxinccrs  shaU  oonaUt  of  four  cIwsps,  viz.: — Original  Mem- 
bers, Ordinary  Momben,  Awociatc  Memlx-rB,  and  Honorary  Mgmben, 
with  a  clnsq  of  Htud<.>nt«  attached. 

S. — OaiQiKAL  McuBEAS  shall  he  Lt»j«c  who  were  Ordinary  Members 
on  the  iBt  of  August,  1877. 

8. — OuniNARY  MRMnRR!=t. — Bvpry  candidate  for  admission  into  tlie 
claoB  of  Ordinary  Mvmbcrs,  or  f<^r  transfer  into  that  chug,  shall  como 
within  the  fotluwing  oonditiorui : — Ke  fihiill  Iw  more  than  Iwenty-cight 
years  of  i^,  haTe  been  rcgnlarly  cducatinl  as  a  Mining  or  Mechanical 
Engineer,  or  in  ftome  other  recognised  branch  of  Eiipiiit«ring,  according 
to  die  osual  routine  of  pupilage,  and  have  liad  subisctiueut  employment 
tar  at  least  fire  years  in  some  rceponeihle  sitnation  as  on  Engiooor,  or 
if  he  hae  not  nndt^rgone  the  uana]  nmtine  of  pupilage,  he  must  have 
praotiaed  on  his  own  account  in  the  profoaiion  of  an  Engineer  for  at  Icoat 
five  years,  and  have  acquired  a  considerable  degree  of  eminence  in  the 
Hme. 

4. — Associate  Memubrs  shall  be  perwina  practifling  as  Mining  or 
Mechanical  Engineers,  or  in  SDme  other  recognised  branch  of  Engineering, 
and  other  peraonR  connected  with  or  int*re-Rled  in  Mining  or  Engineering. 

5. — HOSOEAHY  Mehbers  lihull  be  iwrwins  who  have  diHtingiiiehcd 
themselves  by  their  literary  or  scicntilic  ottoiiinicriLi,  or  who  have  made 
important  commnnicatiDnfl  to  the  Society. 

6. — Stndants  shall  be  pcmons  who  are  qnahfying  themeclvcs  for  the 
profusifiou  of  Mining  or  MiHihaaieul  Engineering,  i^r  eumc  other  of  the 
Tecogniscd  branches  of  Engineering,  and  such  pvreons  may  oonliuuo 
Studcnta  nntil  they  attain  the  age  of  tweuty-threu  yeiini. 


7. — Tlip  armml  fliiliwription  of  each  Originnl  Member,  and  of  each 
Ordinarj  Member  who  tros  n  Scndont  on  tlie  in  of  Angast,  lfl77,  ehull 
be  £i  U.,  of  each  Ordinai7  Jleraber  (extt^pt  ss  Wt  mentioned)  £3  Sa.. 
of  cnch  Aasocinte  Member  £i  'Js.,  and  oreacti  Student  £1  1b.,  parable 
in  ailvitnce>  and  kIiaII  lie  con<fi<I(.TL't1  iliio  on  elcciion,  and  afterwards  on 
the  first  Saturday  in  August  of  each  year. 

8.— Any  Member  may,  at  any  time,  conipr>iiiid  for  ail  fiitore  fiuUvMip- 
Uons  by  a  poyment  of  £25,  where  thu  annual  subuchptioa  is  £3  3s., 
and  by  A  piymcnt  O'f  £iO  where  tho  anniiHl  subscription  ta  £i  3s.  ALI 
persyns  80  compoimding  shall  be  Origimil,  Ordinary,  or  Aasocinte 
Members  for  life,  &s  the  case  may  be  :  but  any  Associate  Member  for  Ufe 
who  may  afterwards  desire  to  Uiomie  an  Ordinary  Member  for  life,  may 
do  BO,  after  being  elected  in  the  manner  dcAcribcd  in  Bye-law  13,  and  on 
payment  of  tho  further  tnim  of  £^. 

&. — Owners  of  Cfllicries,  Engineci-s,  Manufacturers,  and  Employers 
of  labour  ^nenOly,  may  subscribe  annually  to  the  funds  of  the  Inalitute, 
and  each  snch  Bubaribcr  of  £2  ?g.  annually  nbail  be  entitled  to  a  ticket 
to  admit  two  persons  to  the  rooms,  library,  meetings,  lectures,  and  public 
proceedings  of  the  Society;  and  for  every  additional  £2  ifs.,  subKribed 
annually,  two  other  persons  shnll  tje  adniis»ible  up  to  the  number  of  ten 
persons  ;  and  each  such  Suhscrilx^r  flhidl  also  be  entitled  for  each  £2  2a. 
aubscription  to  have  n  copy  of  the  Proceedings  of  the  Institute  sent  to  him. 
10. — In  case  any  Member,  who  haa  been  long  diistinguishod  in  bis  jwo- 
fettional  career,  becomes  unable,  from  ill-health,  adrajiccd  age,  or  other 
■uflicivnt  cause,  to  curry  ou  a  ]llc^.1ti^'e  practice,  the  Council  may,  on  tha 
report  of  a  Sub-Committee  appointed  fur  that  purpose,  if  they  find  good 
reason  for  the  nMiiinaimi  of  the  nnuuHl  Hiilurriplion,  so  remit  iL  They 
may  alao  remit  any  arrears  which  are  due  from  n  member,  or  they  may 
accept  from  him  a  collection  of  books,  or  dntwiogs,  or  models,  or  other 
coutrtbiLlious,  in  lieu  of  the  compusition  mentioned  in  Bye-law  S,  and 
may  thereupon  constitute  him  a  Life  Member,  or  [lenuit  him  to  re«ime 
bis  fonrier  rank  in  the  Institute. 

11. — Persons  desirous  of  becoming  Ordinary  Members  shull  be  proposed 
and  recorauaeuJed,  according  to  the  Form  A  in  the  A])]»eiidii,  in  which 
form  the  name,  usual  residence,  and  qualilkations  of  tlic  candidate 
Bhall  be  distinctly  spccifiod.  This  form  must  be  signed  by  the  proposer 
and  at  least  five  other  Mombeiw  certifying  »  personal  knowledge  of  Uie 
caiiditliite.  The  proposU  so  nirnie  being  delivered  to  the  Secretary,  shall 
be  submitted  to  the  Council,  who  on  approving  the  qualifications  shall 
dcturmiuu  if  tho  candidate  is  to  be  presented  for  ballot,  and  if  ic  is  so  deter* 


Buaed,  tbo  Obunnan  of  the  Cooncil  kHoII  fligo  nob  approbotfon.  The 
ume  shoU  be  read  al  the  next  Ordinary  Genera)  Mceling,  atid  aflerwards 
be  placed  in  some  conspicuoiu  sUuaLiun  nntil  tbc  inllowing  Ol^inorj 
Genera]  Mcoling,  wb«D  the  caadidaUt  shall  be  balloted  fvr. 

12. — Fcnons  desiroQs  of  being  admitted  into  the  Institute  bb  AsBociate 
McmbetB,  or  Stuilciits,  &baU  bo  iiruiKHXul  by  tliree  Maubeis;  Uouurory 
lilembera  shall  be  proposed  by  at  lim^t  Hrc  Members,  and  eliall  in  addition 
be  rcoanuucndcd  bj  the  Council,  who  shnll  alao  have  the  povur  or  dcfiiituf; 
the  ttmu  during  nbich,  and  the  circamstanccs  nndor  which,  ihcy  shall  be 
Honomr]r  UembccB.  Tlie  Duminatiuii  shall  he  in  writing,  and  aipied  b; 
the  propoien  (according  to  the  Fonn  B  in  the  Appendix),  and  sliiill  be 
submitted  to  the  Grat  Ordinarj  Geueral  MevUtig  afler  the  date  thureor. 
The  name  of  the  person  proposed  shall  be  exhibited  in  the  Society's  room 
until  the  next  Ordinary  Geucnil  ileuting,  wbcn  the  candidate  sliiiU  be 
balloted  for. 

13. — ^AMoctftte  Mcmbere  or  Students,  dcsirona  of  becoming  Ordinary 
Uemben,  aboU  be  proposed  und  recommended  according  to  the  Form  0 
in  the  Appendix,  in  whiuh  form  ttie  munc,  Dsoal  Tx^dcncc,  and  qualifi- 
catloQfl  of  the  candidate  shall  he  distinctly  siicciijed.  This  form  must 
ocrtify  a  penunal  Icnovlcdgc  of  tbc  condidacc,  and  be  signed  by  the 
proposer  and  &t  least  two  other  Members,  and  the  proposal  shoU  then 
be  trentcd  in  the  manner  duscribcd  in  Bjre-law  11.  Btadents  may  become 
Associate  Members  at  any  titno  after  attaining  the  age  of  tventy'thieo 
oa  paymout  of  an  Asaociaie  Member's  subscription. 

14. — Tbe  balloting  sliull  be  conducted  in  the  fulluwing  muiuier:— 
Each  Member  attending  tlie  Meeting  at  which  a  ballot  is  to  take 
place  ahall  be  sappliod  (on  dt;niaiid)  vrith  a  list  of  the  names  of  the 
penons  to  bo  balloted  for,  according  to  tlie  Form  D  in  the  Appendix, 
and  slioU  strike  out  the  names  of  such  candidatcit  as  bo  dwires  Khali 
not  he  elcctod,  and  return  the  list  to  the  Mrutinecrs  appoiivtcd  by  the 
presiding  Chairman  fur  the  pmrpoiW,  and  sitch  scrutineers  ttliall  cxiuuino 
the  hsta  so  returned,  and  inform  the  meeting  what  elections  have  been 
made.  No  candidate  shall  be  elected  milu&s  he  sccunti  tbe  vot«a  of  two- 
I  birds  of  the  Members  voting. 

J5. — Xotite  of  election  shall  be  sent  to  every  person  within  one  week 
after  his  election,  according  to  the  Form  K  in  the  Appendix,  enclosing 
at  the  same  time  a  cu[iy  of  Form  F,  niiich  sLall  be  retumc-d  by  the 
[XTfion  elected,  signed,  and  accompanied  witij  the  amount  of  his  annual 
snhscripdoa.  or  life  compixtiuQU,  wiihin  two  montiis  from  the  dale  of 
Bucb  election,  whir^h  ottienriMi  xhoiilri  become  void. 

.7 


rTlviiii 

Ift  — Ki'crr  Onlin-nrr  Mrnihrr  elected  having  sisriiM  a  decinmtion  in 
the  Form  F,  and  having  likewise  made  the  proper  payment,  shall  reoeire 
a  xrttfifAte  nf  fais  pWtion. 

17. — Any  perenn  whone  subflcriptinn  is  two  years  in  anaiir  shall  be 
ivported  to  the  Council,  who  nhnll  direct  application  to  be  mfiile  for  it, 
acconling  to  the  Form  O  in  the  Appendix,  an^  in  the  event  of 
ita  continning  one  month  in  nrrear  after  auch  npplication,  the  ('(mndl 
shall  hnrc  the  power,  after  remonstrance  by  letter,  acconiing  to  the 
Form  H  in  the  Appendix,  of  declaring  thnt  the  dofaiilter  hna  ceased  to  ba 
a  memt'cr, 

18. — In  com?  tl»e  expnixinn  of  any  perwrn  sliall  be  judged  expedient 
by  ten  or  mnrp  Meniliera.  ami  they  think  fit  to  drair  np  and  dgn 
a  pmpoBftl  rc^iiiritiK'  mch  expulsion,  the  same  being  deli\-ered  co  the 
iWretary.  shall  No  by  him  kid  bpftire  the  ConnHl  fur  conaideration.  If 
the  Council,  aflcr  due  inqniry,  do  not  find  reason  to  concur  in  the  pro- 
poml,  no  entry  thereof  nhall  be  mnrle  in  any  minates,  nor  shall  any  public 
diBouwion  thereon  U-  pcrrnittfxl.  iiniees  hy  rcririisition  siffnod  by  one-half 
the  Mt-mbcn  of  the  Tnntitiito  ;  bnt  if  the  Cotincfl  do  find  good  reaaoa 
for  the  proposed  expulsion,  they  shall  direct  tlie  ffecretnry  to  addreea  a 
letter,  accordinp  to  the  Form  t  tn  the  Appendix,  to  the  pcrwD  propoeed 
to  be  expelled,  ndviaing  him  to  wttbdr&w  from  tile  Institute.  If  that 
advice  be  followed,  no  entry  on  the  minctcs  nor  any  pnblic  discuRsion  on 
the  subject  sliati  bo  permitted  ;  but  if  that  advice  be  not  fidluwod,  nor  an 
explanation  given  trhich  is  satisfactory  to  the  Coancil,  they  sball  call  a 
OenenJ  Meeting  for  tlie  puqioae  of  deciding  on  the  qucsUon  of  ex- 
pulsion ;  and  if  a  majority  of  che  peraons  present  at  mch  Meeting 
(provided  tite  number  so  preaent  1«  not  less  than  Ibrty)  rote  thtil  such 
person  be  expelled,  the  Chnirman  of  that  Meeting  abiUl  declnrc  the 
same  accordingly,  and  tlie  Seovtnry  ahall  oommunicate  the  same  to  the 
peraon,  according  to  the  Form  J  in  the  Aiipendix. 

19. — The  Onircn  of  the  tnntitnte,  other  than  the  Tieaatuvi  and  the 
Secretary,  shall  be  elected  (nm  the  Original,  Ordinary  and  Aes  K;iate 
Membi!ra,  and  ahull  eonsint  of  n  President,  six  Tice-Presidents,  and 
eighteen  Coonclllora,  who,  with  the  TrcarartT  and  the  Secretary  (if  Mem- 
ben  of  the  Institute)  eliall  constitute  the  Council.  Tlio  Presideul,  Vit«- 
Preaidonta,  and  Conncillon  shall  be  elected  at  the  Annual  Meeting  in 
Aognal  fetrejit  in  caaes  of  varjuneies)  and  shall  be  eligible  for  re-eh»*ion| 
with  the  exception  of  any  Preaident  or  Vice-I^iiddcnt  who  nuiy  hnva 
held  office  for  the  three  immediately  preceding  yean,  and  aucfa  six  Coon- 
'.illon  an  may  hnw  attcn^led  the  feweat  Council  MoL-tiii^  dnring  tlie  pai( 
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fear;  but  sacb  ilembcrs  shall  be  eli^bV  Tor  re-election  aftirMiiK  ou 
year  out  or  olTice. 

SO.— The  Trcamrer  and  the  Swrctarj  ohall  be  ^pointed  by  ths 
Council,  ant]  eh&ll  be  rcmovulilo  by  Lht'  Cuni)i;il,  it-.il<jf-H  ^>  ii|i}m-h1  to  a 
General  Meeting.    One  and  the  Bame  person  mnr  hold  both  tbc&c  offices. 

21. — Each  Original,  OrdinnrT,  and  AaRndatc  Mrmbor  KhaW  bo  at 
hlwrty  to  noroinnte  in  writin;?,  nnJ  «ml  to  the  SecrcUrj  i;ot  leu  chan 
eight  dajB  prior  to  the  Ordinary  General  Sleeting  in  Jnnc,  a  liKi,  dnty 
ngoed,  of  Uleinbcn  suitable  to  flII  the  ottiuca  or  l*n.t>idetit,  Vice-Pn-Kidcnta. 
and  Members  of  ConncJI,  for  the  ensuing  year.  The  Giiuicil  sliidl  prepare 
a  list  of  the  persons  so  nominated,  to(!;cthor  with  the  niu»e«  of  the  Olficen 
for  the  current  year  eb'gible  for  re-elwlioii.  nnd  uf  wtch  ether  Members  ■■ 
they  deem  suitable  for  tho  various  ofRccs.  Such  Hsl  shall  comprise  the 
names  of  not  less  than  thirty.  The  list  bto  preiKireil  by  the  Conticil  shall 
be  nibmitted  to  the  Ocncnd  Meeting;  in  June,  und  shall  be  Lhu  lialhiting 
list  for  the  annnal  election  in  Angratt.  (Hoe  Form  K  in  the  Apiwndix.) 
A  oopj  of  this  list  shall  be  posted  at  least  seven  days  previous  to  the 
Annnal  Meetin^^  to  every  Original,  Ordinary,  and  Associate  Member ;  who 
may  erase  any  name  or  nsmm  from  the  list,  and  subititucc  the  name  or 
names  of  any  other  person  or  ijcrsons  eligible  for  each  respectivo  office  j 
bat  the  number  of  persons  on  the  list,  after  snch  erasure  or  subsiitution, 
most  not  exceed  the  number  to  be  elected  to  the  respective  offices.  Paiiern 
which  do  not  accord  with  these  directions  shall  be  rejected  by  the  iwruti- 
neers.  The  Votes  for  any  Members  who  may  not  be  elected  Pn-sidfut  or 
Vice-Pnxiilcnttt  shall  count  I'ltr  them  n«  Mumbera  of  the  Coimcil.  Tbc 
Ohsiman  shall  appoint  four  scrutineers,  nhu  shnll  ruceive  the  balloting 
papers,  and,  after  making  the  necessary  scmtiny,  dewrny  the  same,  and 
«gn  and  bond  to  the  Chairman  a  list  of  the  elected  Oniit-rs.  The  balluting 
pai>ers  may  be  rctnrned  through  the  poet,  addrcsifed  Uj  the  Secretary,  or 
be  handed  to  him,  or  to  the  Chairman  of  the  Electing,  so  as  to  be  received 
before  the  appointment  of  the  scrutineers  for  the  election  >>f  Officers. 

22.— In  case  of  the  deceiwe  or  resignation  of  any  Oflker  or  Officers, 
the  Conncil,  if  Ihev  deem  it  reijuisite  that  the  vacancy  sttall  be  filled  op, 
shall  prcHfiit  to  tho  next  Onlinary  Genera!  Meeting  a  lirt  of  jiersonn  whom 
ihcy  noniltmtt  iis  suitable  for  lln;  vacant  iiflia«,  and  n  new  Officer  or 
Oflioere  shall  be  elected  at  the  siicceciling  Ordiiinry  GenemI  Meetmg. 

28.— The  President  shall  take  the  ihair  at  all  nif^tingn  oF  the 
Institute,  the  Council,  and  Cummilteea,  at  which  he  is  pieseut  (he 
being  rr-offifia  a  memlier  of  all),  nnd  shall  regulate  and  keep  oitlcr  in  the 
proceedings. 


fi4. — In  the  absence  of  tKe  President,  it  bIiuU  be  the  duty  uf  tUu 
senior  Vicc-Pfceident  jirescnt  to  [jreside  at  tho  meetingB  oF  the  luBtttiitc, 
to  beep  order,  and  to  repiilate  the  proceedings.  In  caae  of  the  absence 
of  the  President  and  of  all  the  Vicc-PreadcntR,  tho  meeting  msj  elect 
an;  Ulembcr  of  Council,  or  in  caao  of  tlieii  absence,  an;  Member  present, 
to  Uko  tho  chair  at  tho  mooting. 

25. — The  Conncil  may  appoint  Commithecs  for  the  purpose  of  transact- 
ing any  particniar  bnninesg,  or  of  investigating  specific  aubjects  connected 
iritli  tho  objects  of  the  Institute.  8nch  Committees  fihail  reifori  to  the 
Conncil,  wlio  shall  act  tliereon  ta  they  see  occasion. 

2G. — The  Treasurer  and  the  Secretary  ehall  act  nr3er  the  direction 
and  o^nti'o]  of  the  Couacil,  by  which  body  their  dutiea  shaU  from  time  to 
time  be  defined. 

27. — The  Funds  of  the  Society  ehal]  be  deposited  in  the  hnnda  of  tha 
Treasurer,  and  shall  bo  disbursed  or  inrcstcd  by  him  according  to  the 
direction  of  the  Council. 

2fi. — The  Copyright  of  all  |iaporB  commnnicjitcd  to,  and  accepted  for 
printing  by  the  Council,  andprintf-d  ■nithin  twelve  monthB,  shall  become 
rested  in  the  Institute,  and  snch  communications  ghall  not  be  published 
for  Bale  or  othenriflc,  without  the  irritt^n  permission  of  the  Council. 

29. — An  Ordinary  General  Sleeting  gliatl  Iw  held  on  tlio  first  Saturda^'i 
of  every  month  (except  January  and  July)  at  two  o'clock,  nnlrss  otherwiBe' 
determined  by  the  Council ;  and  the  Ordinary  Gcucral  Meetiu<;  in  the 
month  of  Angnst  ehall  be  the  Annual  Meeting,  at  which  a  report  of  the 
pri>ceediiig8,  and  an  abfitmct  of  the  accounta  of  the  previons  year,  ehall 
bo  presented  by  the  Council.  A  Special  General  Meeting  shall  be  calle 
whenever  the  Council  may  think  fit,  and  also  on  a  requisition  to  the 
Conncil,  Bigned  by  ten  or  more  Members.  The  business  of  a  Special 
Meeting  Khali  be  confined  to  that  bTKciQcd  in  tho  notice  convening  it. 

80- — At  meetings  of  the  Conncil,  five  Bhall  be  a  qnomm.  Tba 
minntes  of  the  Council's  proceedings  shall  be  at  all  times  open  to  the 
inaction  of  the  Members. 

SI. — All  Past-Presidenta  shall  he  ex-ojficio  Members  of  tljc  Conncil  bo 
long  as  they  continue  MemborB  of  the  Institute,  and  Vicc-Prcaidcnta  who- 
have  not  been  re-elected  or  hare  become  ineligible  from  having  held  office 
for  three  consocutive  years,  shall  be  ex-o^irio  Memljers  of  the  Council  for 
the  following  year. 

82. — Every  qncBtirm,  nnt  otherwiBO  provided  for,  which  Bhall  come 
before  any  Meeting,  shall  i-e  decided  by  the  voles  of  the  majority  of  the 
Original,  Ordinary,  and  Araociate  Members  then  present. 


(10 

^». — All  ptfta  ^ittU  be  cent  I'ur  the  spproTal  oT  the  Gkninal  at  lifwt 
hrelve  dajs  before  B  QeDcnU  Meeting,  and  afU'r  approra].  elmll  be  r^tl 
bcrore  Lite  Institute.  The  Council  (thall  ntso  direct  vhcthcr  onj  fApn' 
read  berora  the  InBtilntc  i^hnll  be  printed  in  the  Trnnsnctjons,  and  notice 
shall  be  given  to  the  writer  irilhiu  ono  month  after  it  has  been  itrad, 
whether  it  is  to  b«  printed  or  not. 

81. — All  proofs  of  reports  of  discassions,  forwarded  to  Mpmbcrti  for 
correction,  mnsi  be  rctunied  to  the  Secretary  within  seven  dajs  from  the 
date  of  their  receipt,  otherwi«e  the;  will  be  considered  correct  and  be 
printed  olT. 

85. — The  Institnte  ra  not,  as  a  boilv,  T^ponfiible  for  the  statements 
and  opinions  advanced  in  the  papers  wbioh  mo;  be  read,  nor  in  the  dis- 
cossiom  irhich  017  take  place  at  the  meetings  of  Llie  Institute. 

86. — Twelve  copies  of  each  paper  printed  bj  the  InstiLutc  shall  be 
preeented  to  the  author  fur  private  use. 

87. — Members  elected  at  nny  meeting  between  Uio  Annual  Meetings 
shall  b«  entitled  to  all  papers  ii)KUcd  in  that  year,  so  soon  as  tlicy  hare 
signed  and  returned  Form  F,  and  paid  their  suUcripttone. 

38. — The  Tniiisoctions  of  the  Institoto  shutl  iwi  ba  forwarded  to 
Members  frhosc  KnbBLTiplions  are  more  than  one  year  in  orrear. 

80.— No  dapljpatc  copies  of  sny  portion  of  the  Tmnsm^lions  phaTl  be 
LBBued  to  any  of  tlie  Mcralwrs  unless  by  written  order  from  the  Council. 

40. — Invitations  shall  be  ftirwanled  to  any  person  whose  presence  nt 
the  diacnssions  the  Conncil  may  think  ndvisaLle,  and  strangers  so  invited 
shall  be  permitted  to  take  part  in  the  proceedings  but  not  to  vote.  Any 
Member  of  the  Institute  shall  also  have  [>ower  to  introduce  tn-o  sti'onifcrB 
(see  Form  L)  to  any  Oenerul  Sleeting,  but  Ihty  shall  not  take  part  in  the 
proceedings  exct-pt  by  permission  of  the  Meeting. 

41.— No  alteration  eliall  be  made  in  Uie  Bye-laws  of  the  Institute, 
except  at  the  Annual  Meeting,  or  at  a  Special  Meeting  for  that  purpose, 
and  the  porticnlftrs  of  every  suiih  alteration  shall  be  announced  at  a 
previous  Ordiuwy  Meeting,  and  inserted  in  its  minutes,  and  shall  be 
exhibited  in  the  rootn  of  the  Institnte  fourteen  days  previous  to  snch 
Annual  ur  R|>ccial  Mcctinp,  and  Biich  Meeting  aliall  have  power  to  adopt 
any  modification  of  such  proposed  alteration  of  the  Bye-laws, 

Approved, 

R.  ASSEETOX  GROW. 

Smd  July,  isrf. 


(lii) 


APPENDIX  TO  THE  BYE-LAWS. 


[FX>RM  A.] 

A.  B.  [Christian  Name,  Suniamc,  Ocaipalion.  and  AdJrcw  in  fnW], 
brinp  iiitwariSa  (if  t'vctiLj-cight  Tcare  of  ago,  and  dcflirotia  of  being  elected 
an  Ordinar7  Member  of  the  North  of  Enplond  Institnte  of  3lini»g  and 
Mechanical  Engineer*,  I  recommend  him  from  ptrMual  knowledge  m  a 
person  in  exery  respect  wortliy  of  that  distinction,  betaiise— 

[Btrt  ip^fy  i<it*»fH!f  tkt  quaiifiealiont  of  the  Candidate,  aftordimg  to  tit  tpttH 

Od  the  abore  pandit.  I  \}0f^  leave  to  propon  him  to  tbe  Coondl  a> 
B  liroper  pereon  to  lie  admitted  an  Ordinarj  Member. 

Signed Me  tnber. 

P&tedChii  day  of  18 

Wg,  tho  nndormgncd,  concnr  in  the  above  recommendation,  being 
continwJ  that  A.  B.  it  in  every  reitpect  a  proper  pereon  lo  be  ndmiUed 
ui  ordinary  Member. 

ntOH   P8MDKAI.   XXOWLIMll. 


Five 
Memben. 


The  Council,  having  conaidered  the  above  reoommendaUon.  prewnt 
A.  B.  to  Iw  balloted  for  m  %  of  t]ie  North  of  England  Inatitute 

uf  Mining  and  MwltftnicHl  Enpinwrn. 


hated  thiB 


Sijriiwl . 
dav  of 


.CbairmaD. 


18 


nrii> 

fFORM  BO 

A.  B.  [Christian  Ifatue,  Soraame,  Oocapatioa.  and  Address  iq  full], 
being  doftirous  of  ailmiBsioD  into  \ha  NorUi  of  Ktigluiid  liistitate  of  Mming 

8D<1  Mt'ch;mic3t1  Eiiginc'eri,  vc,  thti  niidcraigiiod,  prupoae  nnd  rvcummi'ijd 
that  he  sliall  Ijot-otue  [an  Iltnioiiirj  Member,  or  an  Awociute  Member,  or 
a  StudenlJ  tlicreof. 


Mviiibvis. 


*  If  Hu  Buii«rw7  Unnbar,  Ave  slpinturet «»  nevciuwrT.  wid  the  following 
Fonn  miut  b«  ailed  in  bj  the  CoauctU 


Dated  this 


day  of 


18 


Hie  Cvuiicil,  having  cousidercd  Lho  abova  reuoiuuicndution,  present 
A.  B.  to  be  balloted  for  as  au  Hunurary  Member  of  the  Nortb  of  England 
Institute  of  Mining  and  Muchnnical  Gngincera. 

Signed Chairman. 

Datvd  daj  of  18 


[FORM  0.] 

A.  B.  [Chrislian  Name,  Sui-naine,  OeciipaLii^o,  and  Address  in  EbllJ, 
being  at  present  a  of  the  North  of  England  Institute  uF  Mining 

and  Medianical  Enginrers,  and  upwards  of  tn-cnty -eight  years  of  age,  and 
being  dtairous  vl  Iccumiug  au  Ordiuar)-  Mt.'UiWr  of  the  said  Institute,  I 
rciMtmmeiid  hini,  fVoin  personal  knowltdye,  as  a  person  in  every  respeut 
worthy  of  that  distinetiuii,  betaiiae^ 

{_Btre  ipteifv  diitinctlg  the  QuaUjitai-oM  oftXt  Candidatt  awordtmy  t«  tJu  ipirit 

iif  Bye-law  3.] 

On  the  above  grounds,  I  beg  leave  to  propose  him  to  (he  CDuncil  as 
a  proper  jwrsun  to  be  admitted  an  Ordinary  Member. 


Signed  _ 


SIcmber. 


Dated  this  day  of  U 

Wu,  the  und»signed,  concur  in  the  above  recommendation,  being 


(liT) 

convinced  that  A.  B.  ia  in  every  respect  a  proper  peraon  to  bo  admitted 

an  Ordinary  Member. 

FBOlf  PKR8OKAI1  KXOWLHDGB. 


l     Two 
I  Membera. 


[To  hefilUd  %p  iy  the  Covndl.l 

The  CoancU,  having  considered  the  above  recommendation,  present 
A.  B.  to  be  balloted  for  as  an  Ordinary  Member  of  the  North  of  England 
Institute  of  Mining  and  Mechanical  Engineers. 

Signed  Chairman. 

Dated  day  of  18 


[FORM  D.] 
List  of  the  names  of  persons  to  be  balloted  for  at  the  Meeting  on 
,  the  day  of  18 

Oedinart  Mbxbers:— 


ASSOCTATE  MemBEHS  : — 


HoNOBABY  Members: — 


Students  : — 


Strike  out  the  namea  of  such  persons  as  yoa  desire  Bhonid  tat  be 
elected,  and  hand  the  list  to  the  Chairman. 


[FOEM  E.] 

Sir, — I  beg  leave  to  inform  you  that  on  the  day  of 

you  were  elected  a  of  the  North  of  England  Institute  of 

Mining  and  Mechanical  Engineers,  bnt  in  conformity  with  its  Eules  your 
election  cannot  be  confirmed  until  the  enclosed  form  be  returned  to  me 


irith  jonr  aignsfcarej  and  nntfl  your  Brat  uanaal  sabBcriptton  bo  pud,  the 
amoant  of  which  is  £  ,  or,  at  jour  optioa,  liie  liro-ccHnpotitioa 

of  JE 

If  the  nbsviptioD  is  not  reoeived  within  two  monthg  Ihuu  Lho  prennt 
date^  tha  elMtitm  will  beootne  void  under  Bye-law  1&. 

T  mm.  Sir, 

YvDTB  (kithfullj, 

Dated  18 


[■FORM  R] 

T,  the  nndersij^ed,  being  elected  o  of  the  Xortb 

«f  Eoglaad  Iiutitut«  of  Mining  and  Mechanical  Engineers,  do  hereby 
sgree  that  I  will  bo  goTcmcd  by  the  Charter  and  Bye-hiwa  of  the 
said  Inntitntc  for  the  time  being ;  and  that  1  will  advancs  the  objecta 
of  the  JnstitQte  as  far  as  ahall  be  in  raj  pnner,  and  will  not  aid  in  any 
unouthomed  pubUcatiou  of  the  proceediDga,  and  will  attend  ihe  meetings 
thereof  as  oflen  as  1  conveniently  cau;  provided  that  whenever  I  kIiuII 
signify  in  writing  to  the  Secretaiy  thai  I  am  desiruua  of  wiLhJrawing  my 
name  therefrom,  I  shall  (after  tlie  payment  of  any  arrcara  which  may  b« 
doe  by  me  at  that  {leriod)  oouse  to  bo  a  Member. 

Witness  my  hand  this  day  of  18 


[FORM  GO 

ant,— I  am  directed  by  the  Council  of  the  North  of  England  InsLitiite 
of  Mining  and  MechaniuU  Engiiieeni  to  draw  your  attention  lo  Bye- 
law  17,  and  to  remind  you  tliHt  tlto  sum  of  £  of  your  annua, 
tnbscriptions  to  the  i^ds  of  the  Institute  rematuE  unpaid,  and  that  yon 
are  in  consequence  iu  arrear  of  8nl)ecripcian.  I  am  also  oirtKiieti  lo 
reaoest  that  you  will  cause  the  aomc  to  be  paid  without  further  delay, 
<ithenrise  the  Council  will  bo  under  the  necessity  uf  exercising  their 
discretion  as  to  nsing  the  power  rested  in  them  by  the  Articlo  above 
referred  lo. 

1  am,  Sir. 

Yonra  faithfully, 

Secretary 
Dated  18 


d 


[FOitM  n.] 
Sir, — I  am  directed  hj  tlic  Conncil  of  the  North  of  EnglnndTnstitnto 
of  Mining  and  Meclianiial  Engineera  to  inform  you,  that  io  oonMqoenoft 
of  oon-payraont  of  your  arrears  of  BubecriptioQ,  and  in  pursoaoce  of 
Bye*Uir  17,  the  Conncil  have  determined  that  nnleas  payment  of  Uie 
nraonnt  £  is  made  prcvionn  to  the  day  of 

next,  they  will  jirooeed  to  declare  tliut  you  hare  oeaaed  to  be  a  Member  of 
tho  Inatitnti!. 

But,  notwithstAnding  this  dcclamtion,  yon  will  remain  liable  for  pay- 
ment of  thiQ  arrean  due  from  you. 

I  am,  Sir, 

Yuurs  faithfully. 

Secretary. 

Dited  IB 


[FORM  I.] 

8iR, — I  am  directed  by  the  Council  of  the  Korth  of  Eogland  Institotc 
of  Mining  and  Mrclianical  Eagincors  to  inform  you  that,  u[>on  mature 
consideration  of  a  prnpoaol  which  hu  been  laid  before  them  rclatlvo  to 
you,  they  feel  it  tlieir  duty  to  adviso  you  to  withdraw  from  the  Institute* 
or  otherwise  they  will  be  obligod  to  act  in  anxn-danoo  with  Byo-law  18. 

I  am.  Sir, 

Yours  faithfully, 

Bocntaij. 
Dated  IS 


[FOKM  J.] 

Fib, — It  is  my  duty  to  inform  y-'U  that,  trader  a  resolation  iiuaod  at  a 
f^peciid  Oeneral  fleeting  of  (he  North  of  England  Institute  of  Mining 
nnd  Mechanical  Eogineen,  held  on  the  day  of 

1^       ,  according  to  (he  proTlaions  of  Bye-lav  IB 
you  bkTc  ceased  to  be  a  Member  of  the  fuktitnte. 

I  am,  Kir. 

YoQn  Uthfblly, 

BocretBTT. 

I>it«.l  la 


M 


Mr.  8.  F.  Walker  rt«il  tlio  fulloniiig  ]«pcr  "On  the  Piinciplw  of 
Electric  Lighting,  and  the  Coiwtruction  aii<]  Arrnnfjeracnt  of  Electric 
Light  Apparatus": — 


M 


Ei.rmtic  i.intiTiMt. 


Om  THE  PRINCIPI-ES  OF  ELECTRIC  LIGHTIXG.  AND  THE 

CONSTRUCTION  AND  ARRAXfiEMENT  OK 

ELECTRIC  LIGHT  APPARATUS. 


BrSyPNEV  V.  WALKKR.  M.S.T.B.wid  K.,  U.I. U.K. 


Ik  b  practical  paper  od«  U  hardlf  concerned  with  the  question  of  what 
electricity  is,  but  uolv  witli  wlmt  refliilUs  cnn  bo  obtained  by  iu  use;  still 
it  may  not  be  amiss  to  point  out,  thnt  ahliough  electricity  is  probably 
produced  in  every  actiDO  of  every  Ixtdy  thnt  exists,  yet  for  its  practical 
applicatioD  it  is  iicocuiaiy  that  coei^y  should  be  expended  ou  Bome  body 
or  substance  before  any  tki-trical  work  can  l)C  dtme.  whether  tlic  resiilta 
of  that  work  he  in  the  form  of  heat,  Hght,  or  motive  power.  Electricity 
may  be  produced  in,  at  present,  four  dlficrcnt  ways. 

1,  By  friction,  as  in  the  old  experiment  of  nibbing  n  (flusu  roc!  with 

n  Bilk  handkerchief. 
S.  By  the  direct  action  uf  heat  un  one  aei  of  jcuctiona  of  a  sehea  of 

pairs  of  dissimilar  metals. 
8.  By  the  consiimptifin  nf  wik^,  or  Bomc  other  oxidizable  sulistance, 

in  a  ^Ivanic  buttery. 
4.  By  the  direct  action  of  mtcUauical  power,  cuusinj*  a  scries  of 

conductors  to  \n\sa  tlirou^Ii  a  niofrnetic  fivld. 
Before  proceeding  further,  it  u-ill  perhaps  be  best  to  define  the  terms 
that  will  he  nse<l  in  the  couree  of  thv  paper. 

CoxDL'CTOlts. — All  known  sub&tnncesullow  of  the  trauBiuijffiiou  of  an 
electrie  current  thrnnyh  lliem,  bnt  not  willi  the  same  facility;  while  the 
metals  allow  its  pfiwage  v<'ry  (rcely,  oilier  snhatances,  such  ae  cotton,  eilk, 
glass,  I  udiii-rubbcr.  gutta-iwrclm,  &c.,  only  allow  it  with  great  difficnlty  ; 
hence  the  fornicr  Mibeliinirca  liaru  iieiii  ti-rnii'd  condiictoi-s^  and  Milwliint^ 
partaking  of  the  elc'cti-ical  pro])crtiei<  of  the  latter  havt  Ucri  ttrrined 
iosolatore ;  a  few  substjince!i,  such  as  carbon,  silicon,  and  some  uf  the 
oxides  iKCupy  a.  pceition  between  thcpc  two  in  the  scale,  nnd  hence  have 
been  tenned  aemi-oonductora. 


KLBOrHIO  LMUTt^ro. 


CondnctorH  themselves,  though  their  oonducting  power  when  referred 
to  that  of  iiieuliiturs  is  jiractiailly  iiifi]iitc,  diflbr  very  coiisidunibly  in 
condiictivitj  rcliitii-oly  to  each  other.  Thus,  copper  has  aboiH,  sii  times 
the  coDiiuctiug  power  of  iron  and  Beventeoii  times  that  of  pUtiutim. 
Again,  the  condutiitig )  uwer  of  ench  suhslativo  de|)eiidii  uii  its  forin ;  thus, 
a  lung  conductor  of  n  given  sr-cLiou  vill  require  the  expcadituro  of  k 
greater  amount  of  work,  or  a  greattr  force  to  piuw  a  carrent  of  a  certain 
strciigLh  through  iL  than  a  ehort  conductor  of  the  saiuc  section.  A  thin 
wire  of  a  given  length  will  in  the  same  way  conduct  leas  easily  than  a 
thick  wire.  Thus,  it  may  happen  (hut  u  iargu  tnaw  cf  a  very  bad  con- 
ductor, ftucU  fur  instance  as  water,  in  the  form  ofa  broad  deep  stream,  may 
conduct  infiuitfly  well,  while  a  good  conductor  of  very  small  section  may 
offer  ft  very  high  resistance. 

HKrtIS'l'A^Xl{. — This  term  expresses  simply  the  reverse  of  conducting 
power.  A  substance  that  has  a  high  oondnuting  power  offers  a  low  resis- 
tance, or  08  it  l<i  termed,  hus  a  low  specific  rcsistnncc.  A  substance 
that  conducts  badly  is  suid  to  huvc  a  high  resistance.  ItcttistMnco  corree- 
ponda  to  inertia  in  nicehiinics:  it  is  the  properly  by  reason  of  which  work 
hos  to  be  done  by  an  electric  current  in  pusBiiig  through  a  body,  or  from 
one  point  to  another. 

An  ELBCTKXO  CUKRKKT  18  merely  the  passage  of  electricity  through  a 
body  or  aeries  of  bodies. 

The  ELKCTftK!  citiOiriT  IB  the  p'ltJi  by  which  tlie  current  travels,  and 
one  peculiarity  of  cleclro-dynaraic  action  js,  that  no  electric  current  vill 
pass  unh'sa  there  is  a  comploto  |iai,h  or  circuit  extending  from  a  point  in  the 
generator  and  rctnniiiig  lo  it  agiiiu,  and  infhMtaif  III*  $«tifraivr  iM/. 
An  electric  circuit  miiy  Ije  made  up  of  a  number  ot  branches  sprending 
oDt  from  a  point  or  points  and  rettirning  to  the  main  circuit  at  otiier 
points ;  such  pntha  are  known  ag  derivations  or  multiple  area. 

ELECTRo-uoTivie  FOftOE  oorrcspouds  to  pressure  in  stenm.  nnd  with 
water -power,  or  to  tcmi»cratons  in  heat ;  it  Is  the  forte  by  reasoQ  of  which 
an  electric  cnrrcDt  is  obtained.  The  ralioof  the  electromotire  force  to  tba 
rtflistance  determines  tlie  strength  of  the  electric  current  inufing  in  anj 
circuit,  or  between  any  two  [lointji  in  a  circuit.  This  is  nsuatly  expreesed 
by  what  is  known  us  Ohm's  Uw;  viz.,  the  strength  of  the  current  passing 
in  any  circuit,  or  between  any  two  points  in  »  circuit,  varies  diruotly 
as  the  electro-motive  force,  and  inversely  as  tlie  resistance,  or  aburtlj 
0  M  2*  where  C  =  current  strength  in  ami)^re8,  £  v  clectro-motin 
fbrcc  in  rolta,  U  =  resistance  in  ohms.  A  dcflnitiou  of  these  terms  is 
now  tiecvmsrv. 
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The  jlupbor  is  the  unit  of  ciiiTt-nt  strength.  There  is  a  current  of  oiio 
ampere  wheu  the  nuit  r|naniitT,  the  Coui^hb  ptisu-*  in  ooe  aeoood,  or 
mathemaiJcally.  il  in  the-  cnra-ut  yuiHiiitr  in  >  circuit  wboae  resifUuoe  is 
one  ohm  under  an  clixlro-UKjlive  furve  of  w)s  vult 

The  VOI.T  is  the  unit  of  electro-motive  furt-fc;  it  \s  wry  ncoi'ly  the  force 
of  UiB  Douiet's  cell,  and  twu-thinls  ihut  uf  the  Lo  C'lanchi'. 

T^oiiH  is  the  utiilof  resisLanue;  it  is  equal  t^tJic  rwistaucc  of  about 
une  mile  nf  Xo.  4  old  Birmingham  wirc-);uage  cupper  wire,  or  of  IdO 
jardtf,  rougbir,  yf  NV  IG  pure  o»p|Kr  wire;  it  may  l»e  nlso  desiKiinled  »» 
the  retiistaiice  of  u  culuiuu  of  mercury  roi):ft  nielre  in  kugtb,  ami  1 
Btjuorc  miUimetrv  in  section. 

Whenever  nn  electric  current  pami;s  tlih>uj;li  a  liody  it  docs  work  in. 
the  form  of  heat :  tJint  is,  it  geiicmtes  lieat  io  the  Ixxly.  The  amount  of 
heat  generated  or  work  dene  a  ill  always  bu  pn>|K>rLioniiI  to  tlic  clcutro- 
motire  force,  and  to  the  cnrrent  strcngtli,  or  to  K  x  O.  It  is  also 
eqoat  to  the  square  of  the  cnrrent  Btrength  y  resistance,  and  to  tbe 
Bquare  ufeleclro-moiive  furue  -e-  i-usiecmio.'. 

The  unit  of  work  is  the  watt  ;  it  is  the  work  dune  when  a  current  of 
one  aup^ru  ytamv*  between  two  pijint«,  having  at)  olcotro>motive  force  ur 
diffbrencc  of  tension  of  uiie  volt,  or  n  rcststouoe  of  one  ohm.    It  equals 

or  the  diOereut  methods  uf  generating  electriuity,  only  the  hat  need 
be  considered  here.  The  diret-t  ctrnvcrsiim  of  nicchatiitvil  energy  npiilied 
to  the  pulley  of  a  dyniimo  into  elcetnctii  energy  in  the  form  of  a  current, 
by  the  rapid  passaige  of  a  series  of  condnctors  through  a  magnetic  Ikld. 

Everyone  is  familiar  witli  the  pi-operliw  of  tin.'  ordinary  ptcel  niaguct, 
oonsistiiig  of  a  ])icn:  of  steel  tliui  liiis  been  rubbed  with  u  subetiiiice  posacss- 
iog  magnetic  properties.  It  will,  if  free  to  do  so,  place  itcell'  in  line  witlt 
the  earth's  niaguelic  iixis,  and  one  p(de  will,  if  allowed,  dip  towards  tlic 
eaith'a  magnetic  Xorth  or  Soiith  Pole.  It  hns  tlie  property  of  attracting 
iron  and  st-cel,  and  of.  more  or  less  temporarily  uccording  tu  the  natiu'e 
of  tbe  substauce,  mi|tttrting  to  them  i  u*  own  aiaguutic  propi-rtivs.  CurUiiu 
points  called  polee  usually  near  its  ends  huTC  opposite  properties,  thai 
pole  which  iiirns  mirtli,  if  fn-ely  suspended,  cicrting  a  repelling  force 
on  »  iK'le  having  a  similar  tendency,  and  atti-actiug  tliat  which  turas 
south,  and  vice  verm. 

These  properties  are  not  confined  to  (he  imiucdiatc  neighhonrhood  of 
the  magnet;  they  extend  fur  a  certain  space  ai'ouud,  according  to  the 
strength  of  the  magnet  and  the  position  of  anrruuiiding  bodies.  A 
imiguct  may  be  able  1"  »et  up  a  ^tute  uf  tension  in  a  neighbouring 
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magnetic  hotly,  maklnjf  it  ueoMsai^  that  more  work  shnll  be  done  in 
moving  it  than  when  the  mfignct  was  not  theiv.  The  space  thos  in- 
flucinx'd  is  eallecl  the  magtwtiu  fieUi.  It  is  ubvious  that  a  magnetic  field 
may  be  produced  by  the  action  of  more  than  one  mii|:nct.  In  fact,  the 
effect  npon  any  bodiw,  magnetic  or  condiu-tina:,  i&  the  rMnlUint  of  the 
fonx'S  exerted  by  all  the  ma^uets  in  thu  field.  It  a  rotiud,  by  the  familiar 
experiment  with  iron  Btinpi,  thai  Uic  influcnc?  csortetl  by  each  magnetic 
pole,  or  gronp  of  poles,  is  directed  in  certain  lines  radintin*;  in  cnrvcs 
from  the  poles;  tht^e  Uwa  have  been  terrawl  by  Faraday  "lincB  of  foroc,"^ 
and  he  conceived  the  idea  nf  measuring,' the  strength  of  b  magnetic  poll 
or  field  by  tJic  nnmbcr  of  thew  h'nes  in  a  gi'\'en  ftpac?. 

The  direction  of  the  UneS  of  force  in  any  given  pmt  of  the  field  i« 
snch  tliat  a  smnll  magnet  or  piece  of  iron  L-ttpuble  of  mH{^c.-Lism  would,  if 
free  to  move,  place  itself  coincident  with  the  line  of  force  at  that  point. 
It  will  be  evident  that  as  these  lines  of  force  am  really  the  dil^ection  in 
whrcli  the  iiittnt'ince  of  I  he  magnet  nets,  every  ndditioniil  niugnvt  pole  that 
is  broug^ht  into  the  field  will  modify  the  dii-ection  of  those  lines,  since  it 
will  exert  its  own  inflnencc  as  though  the  original  magnet  had  not  been 
there,  the  body  to  be  influenced  obeying  the  resultant  of  the  forties.  It  is 
found  alwo  thia  the  preeenco  of  a  piece  of  iron,  not  capable  iwelf  of 
receiving  [icrmaueut  magnetism,  materially  modifies  the  direction  of  the 
lines  by  dmwing  them  t<Mvar<l»  itself,  and  it  folluWH  iis  a  matter  of  coQreo,^ 
that  the  nearer  it  in  ti>  any  particular  pole,  the  more  it  will  influence  the 
lines  of  forct:  emanating  from  that  pole ;  further,  also,  since  the  attraction 
betireen  the  magnet  and  itA  keeper  is  mutual,  the  larger  it  is.  within 
certain  limiti:,  the  ga>ater  will  be  its  influence  a|>on  the  direction  of  the, 
linca  of  foixio  in  ih:it  portion  of  the  magnetic  Sold  in  which  it  is  phmod. 

\ow  it  is  found  that,  given  a  magnetic  field,  nny  disturbance  in  that 
field  generates,  or  rather  iiiduces,  momentary  currents  of  eteutricity  in  any 
conductore  that  are  present  in  the  field. 

Such  disturbnucefl  may  be  caused  by — 

1 .  The  motion  of  the  conductor  itself  in  the  field. 

2.  The  motion  of  one  or  more  of  t.be  magnets. 
8.  The  sudden  Iipss  by  one  or  more  of  the  magnets  of  its  magnetic 

power, 
■i.  The  sudden  ci'eution  of  a  magnet  nithin  the  lield. 
5.  The  increase  or  dccreai^c  uf  the  j^wer  of  uue  or  more  of  the 
ningncte. 
To  whatsoever  cause  it  is  due  the  result  ir  the  same,  viz.,  ,i  curient  of 
Qiomentftry  duration  is  induced  tii  every  conductor  uf  electricity  proecut 


in  the  field.    Tlic  strenj^h  of  thin  cnrrent  in  eath  conductor,  like  cverj 

otbci-  obeying  Ohm's  Uw,  ilefiaed  above,  is  proportiotut  to  ll)c  eloctro- 
moLivc  furco  tluveUnK.-il,  tiividtil  by  the  rceistancp  of  the  (.tindnctor  itself. 

The  ctwtro-motirc  (oriic  dcrclo;w>d  dcpendii  upon  the  strength  of  the 
majrnctio  field,  or  the  nnmbcr  of  lines  of  furce  that  aw  distprljed  ia  the 
aeighbourhnofi  of  the  conductur;  tho  dirc-ctioti  in  which  the  disturhonco, 
vbatever  it  may  be,  csiuses  the  lines  of  furoc  to  ho  cut  by  the  conductor ; 
and  the  rapidity  vtth  which  thv  difttiirbance  U  effected. 

It  is  found  experimentally  that  the  more  nearly  the  angle  at  which 
the  lines  pasa  through  the  ctniiliictor  ap|ireniL-h  a  ri^ht  iingte,  the  greater 
in  the  elertro-motiTc  forrc  prtwlnoed,  otihor  thin;;8  Iwing  the  «»me ;  in  all 
dynamos,  therefore,  every  eff'-rt  is  mHdc  to  cause  the  linea  of  forc«  to  be  cut 
actually  at  right  auj^lcfl^  and  lu  have  aft  umiiy  turns  of  wire  as  possible 
paving  through  the  field  in  a  given  time.  In  all  dynamo  muchinca  the 
meth'^d  adopted  i*  to  cause  either  a  aeries  of  coiU  of  wire  to  pnsa  through  a 
powerful  magnetic  iield,  or  to  caiisu  a  iniignt't.  or  scrips  of  tiiagneta,  to  [taaa 
rapidly  in  the  ncighboarbood  of  the  ooila  of  win;.  With  a  few  csccptiona 
that  will  be  detailed,  the  former  plan  is  almoat  nnivcmally  adopted. 

An  iujHihited  conductor,  usually  a  copper  wire  covered  with  cotton  or 
silk,  is  coiled  a  ^'imt  number  of  limoa  on  itn-lf,  and  is  then  mounted  fur 
convenience  on  Borac  kind  of  framework,  and  CHUwd  to  revolve  rapidly  in 
a  magnetic  field  prepared  for  It. 

MACHINES. 

The  whole  of  the  difTeroiil  urrmigcmenta  of  dynamo  and  mogneto- 
ekctric  machioca  that  have  paid  suoli  htmdaome  i-oyalticB  to  Her  Majesty's 
Patent  Office  are  merely  different  arraiigtmcnts,  designed  to  effect  by 
different  means,  the  more  [jerfect  TOnTcrsiua  of  the  mecliauica.1  energy 
delivered  to  the  machine  into  electrical  energy,  and  to  reduce  as  moch 
aa  poaitiblc  both  the  chnrf^  niadt-  for  runversion  an<l  the  charge  mode  by 
the  machine  itself  upon  the  ciin-ont  pitising  through  it. 

In  Bomc  caaea  a  butter  amingetaent  of  the  inducing,  or  fluid  mugneta 
as  they  are  called,  is  the  great  feature  ;  more  fretpicntly  it  lit  a  different 
arrangement  of  the  wires  on  the  moving  portion  or  armature,  or  a 
different  arrattgemenb  of  wire  and  iron  core  of  the  armature,  or  a  Bpecial 
arrangement  of  the  iron  oore  itself,  designed  the  better  to  cuBure  that  it, 
being  a  conductor  movinj;  in  thi'  mi^^ciic  field,  shall  receive  the  very 
smallest  enrrent  that  is  posaible. 

It  will  be  remembered  that  it  waa  pointed  out  how  the  presence  of  a 
piece  of  iron,  ileclf  incapable  of  rcceiviii?  permanent  mflgnetiam,  affected 
the  direction  of  the  lines  of  force  by  liendinj;  them  towanis  itself. 
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With  the  L-iEix-pticm  of  n  few  ti|x>t-iftl  ty\ien,  tJic  ariimttirecofAll  rlynamo 
and  miigiM'to-electrii;  luachittea  consist  of  same  fortn  of  elvclro  ma^et; 
some  arrangciuciit  iuvulvtn;^  a  cuih;  of  inui,  (vr>i|i{>c<l  ^vitii  u  ixinlinunus 
length  of  t'otton-covercd  eojipcr  wire.  Tlic  core  perrorras  the  ver;  ueeful 
office  of  hending  the  lines  of  force  (■owarHs  it,  so  that  thcj  pass  Ihmagh 
the  revolviag  wires  at  the  best  atisle,  viz.,  nt,  or  nc&rlv  nt,  ri^iht  auglet. 
lb  is  iiccLtwurv,  bonrcver,  ttmt  this  wire  shimM  bu  fl|jcciallj-  timstrHctcd  to 
offer  no  path,  or  ut  best,  a  path  of  very  higik  rcBistant-c  iudccd,  to  the 
puaage  uf  Ibc  cuiTeuttt  thiit  will  Ik  intluccd  in  it,  as  ui^ll  as  iu  ttie  wire 
ooib,  08  it  poaea  thrun^h  Miu  licld.  An  tlie  C(4-c,  Tor  the  ^n-uatcr  pat  I  of 
ita  rcvohaicin.  uaunlly  movca  i«rnllcl  to  the  lines  of  foroe,  these  curronw 
tronld,  at  l)«at,  lio  ver^-  Kuml) ;  lait.  na  oven  n  xmall  peroentngc  ia  gnxlged, 
and  ai  tbejr  tfuiiUl  tuniJ  to  additiumill}'  hi-nt  the  armature  and  therEb/,  u 
irill  Iw  explained^  luwer  its  oipacitj,  every  ]K)6sible  precautiuu  is  taken 
to  radnoe  them. 

A  dncriptioQ  of  thcM:  (iilTerciit  precautions  will  be  best  given  with 
the  machines  tlivinsctvos. 

In  the  Gtusue  miichiiie,  whi(;h  was  thu  firal.  to  solve  in  a  practical 
form  the  problem  uf  fiiniishiii(r  a  continnorw  cnrrcnt  from  a  dynamo 
machine,  the  core  is  foriucd  of  ii  long  Ivngth  of  thin  iroD  wire,  made  into 
a  coil  with  ita  ends  free,  bu  Lhikt  any  current  pafising  in  it  would 
not  have  an  eauy  path;  Fig.  1,  Plat^'  I.  At  rifj^ht  anglc«  to  the 
winding  of  the  iruu  wire  are  wimnd  the  coila,  ua  ehowa  iu  Fig.  2. 
The  vholo  circumference  of  the  trou  coil  is  Qlled  with  these  coila 
of  copper  wire,  which  arc  connected  U*  each  other  in  aeries,  the  near 
cnda  of  ndjaceot  coils  being  joined.  The  bobbin,  lu  it  ia  now  termed, 
is  then  ircdged  un  a  wu<jd  hub,  wliicli  is  keytnl  on  a  atoel  Bpindle. 
On  the  anmo  apitidle  ia  mounted  the  commutator,  ooo  of  the  moat  im- 
portant piirta  of  the  whole  apparutna,  which  oonaiata  of  a  liollov  cylinder, 
a.  Fig.  3,  built  i:p  of  ii  nnmliur  of  eujiper  leiCRienta.  equal  in  number  to 
the  coils  on  the  ring,  each  iuiiuUt«d  from  ita  nviglilwur,  and  the  whole 
carefully  insuhitcil  fmrn  tlie  spindle  by  hugs  of  very  atruiig  insulating 
materia]  aputdmlly  turned  fur  the  purpose.  Each  segment  carries  a  radial 
arm.  b.  and  to  tliia  arm  the  idnjeciing  enda  of  the  colls  ara  soldered.  A 
binder  of  ia|)e  and  wire  r,  is  |Kit  on  outside  the  wire  coila  to  prevent  them 
•xpandiug  by  heat  or  centnfugnl  force  aafliciently  lo  cut  Lhemwtrea  on 
the  poles  of  the  ntachinc.  The  whole  is  acreweil  togctJier  witti  locking 
nula.  and  ia  irady  to  go  into  it«  pUcc  iu  the  machine. 

Fig.  4,  sliowann  A.  (iramme  bobbin  on  ita ^nndleoompletA.  ApoUaj 
ii  BRially  keyed  nn  one  end  of  ibe  aliaft,  by  meau  of  wbldi  (he  paime 
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can  be  delivered  to  Ihe  dynamo ;  it  can  also  be  delivered  b;  g«aring, 
direct  ooapling,  or  nny  other  convenient  method.  Wlierc  the  sjitndle  Ib 
cvnplod  direct  to  that  of  the  cnf^ine  or  other  motor,  the  latter  most 
revoh'e  at  the  same  speed  a&  tJie  armature  of  ibe  dynaao. 

The  field  magnets  in  the  Gramme  omtinuoni  carront  mAchines  are 

fonned  of  two  {lairs  of  bar  niagii«ts,  the  like  poles  of  c-xub  pair  imiliug 

t«  form  a  powerful  ii'^ith  imk  on  one  inide  uiid  a  wucli  p<}le  on  tlie  other. 

To  tlio  central  junction  of  each  pair  arc  attached  checks  which  embraoo 

the  armature  Uigether  fur  Lwo-lhinia  uf  it«  circuinrereuco.    Tlie  mnijnetR 

Lhcmfietvca  arc  held  together  b;  cast-irou  side  pieces,  which  airr;  the 

bearingB  fur  the  spindles  U>  ran  in,  the  lubncattjrs,  nod  the  bnish  holdere. 

Figs.  4  and  5,  Plate  T.,  ghow  compVu;  machines  of  the  A  and  R  type. 

The  brash  boldeni  do,  j  uat  mentioned,  are  merely  sockets  that  hold  brashes, 

and  are  attatdiod  to  tlie  frame  of  the  macliiiie.     The  bruahvs  are  mads 

of  a  nnmbcr  of  fine  win^  Aoldered  together  at  one  end  ;  the  other  end 

with  i(«  VivtK  wires  is  made  to  rest  tightly  on  the  conimttUitor  b,  and  to 

take  oS*  the  current  from  it  as  the  armature  rcrolvca.     There  arc  two 

b^Ul^}IeB,  one  on  each  side,  which  receive  currcnta  of  opposite  name,  from 

oppoaitc  sides  of  the  machine.     Eftch  coil  fiimishca  a  current  in  one 

direcliou,  in  passing  through  one-half  of  Ita  revolution,  cutting  those 

lines  of  funw  in  whidi  tiie  influence  uf  the  north  pole  predominutca. 

In  the  other  half  it  ftirni«hc«  a  current  in  the  opposite  direction,  where 

it  i«  cuttiu^r  those  lines  of  force  in  which  the  influence  of  the  soath 

pole  prevails.     The  brufihea  arc  plumi  jiist  at  the  neutnil  point,  so  that 

the  current  is  delivered  to  the  brush  at  its  strongudi,  and  juat  before  it 

would  be  reversed  if  not  taken  otf.       SmuU  sparks  puss  U-lweeu  the 

brushes  and  the  commutator,  due  to  the  breaking  of  Itie  current.    The 

brushes  gradually  wear  away  and  are   fed  outwards  from  the  holder, 

M  M  always  to  present  a  clean  surface.      A  spring  and  a  screw  regulate 

the  pressure  of  the  brushes  on  the  commutator.       The  two  currents 

bdn^  in  opposite  dircutiona  at  their  rejifwctivc  brtiahes  arc  in  the  samo 

direction  with  respect  to  the  comp!t:te  circuit  (see  Fig.  6).    The  current 

settiog  out  from  the  +  brush'  passes  tbruugh  the  oxternuE  circuit  oflampH, 

eta,  comes  to  tbi:  —  brush  (ufter  passing  tlirungh  the  clectro-mugnets,  if 

self-exciting,  as  will  be  explained)  tlien  divides  between  the  two  halves 

of  the  ring,  so  that  tiie  current  which  is  being  contiuuully  runiiahcd  is 

always  passing  Lhrmigh   the  coils  of  the  armature  itself;    tlm   latter 

forming  as  much  a  part  of  the  circuit  as  the  lamps,  wii"ca,  or  any  other 

"  Pnr  Uie  parpoto  of  the  puper  It  h  MMumed  tlwl  tlic  cloctri«  curntnt  poMoi  from 
•f  tc  —  Id  mn3^  c!i«nlt,  "r  from  poiata  at  lugbrr  toiuion  to  Uiom  at  lower. 

rot.,  xxxtv,— iMM.  U 
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portion  of  the  apparatus.  Currviiu  are  furniglwd  when  the  external 
drcuit  is  not  ctuAcd  or  tho  bruehca  ore  in  contaot  with  the  commutator  ; 
but  bcin^  c(}util  aiitl  opposite,  they  neutralise  ciU!}i  other. 

There  nre  two  prJncipnl  typen  of  the  Ommmc  mocliiue  at  prceenb 
ooQslracted,  the  A  aud  the  B  ly\n^,  etiowu  bv  Kige.  4  aiid  5.  The  only 
diOercDce  ifi  thiit  in  ihv  A  th^;  ctectrii*mugu(>t«  aa-  ruund,  anil  in  the 
B  they  arc  flat ;  und  that  the  bobbin  or  nrmatnrc  in  the  B  is  vcrj  much 
krtfer  than  that  iu  the  A.  Then.'  is  now  also  an  Jut^rmcdiato  machine 
ualk-d  thu  A  A,  uf  u  ver^  similar  patU:m  to  the  A,  but  iu  which  iba 
elcctru-mogneu  and  bobbin  are  slightl;  clougntcd.  This  machine  duel 
about  60  per  cent,  more  work  than  ihc  A. 

In  the  SiEUENH  direct  cuneot  machine,  what  is  thought  by  aoms 
electricians  to  Lc  u  delect  in  the  (jrutniiic,  was  liought  to  ho  remedied.  It 
hw  bG«n  thought  that  the  wire  on  the  Inflidc  of  the  coiU  in  the  Uramma 
arraature,  that  n«xt  the  wwd  "hub,"  dixw  no  work, or  thatif  itdoe«any, 
that  it  is  the  reverse  of  beuetlcial,  being  on  the  opj)ositu  eidu  uf  the  coil ; 
whetlier  this  is  bo  or  not  is  exuoedjugty  diflioult  to  prove,  no  one  appcan 
to  have  satiHfiiclorily  done  so  yet,  and  meanwhile  the  Uramnie  in  »{>• 
parenlly  quite  as  efficient  a  maohinc  as  the  Siemens. 

In  lIk  Siemens  machine  the  urmatarc  is  elongated  to  Uie  form  of  & 
lung  oyliuder,  and  all  the  wire  is  wound  on  the  ontside  ;  there  can  be  no 
doabt  that  the  whole  of  tho  wire,  with  the -exception  of  the  aiuall  portion 
crossing  tho  ends,  is  doing  good  service,  but  the  writer  thinks  lbs 
arraugeuvut  presents  some  disadvantages.  In  his  opinion,  boUi 
mechanical  strengtli  and  good  ioeulniion  are  neither  so  easily  or  so  fallj 
attained  as  with  the  (iramme,  nur  can  the  complete  sub-dirtsion  of  tbe 
core  be  arranged  so  well.  Aa  agikinst  Llul^  in  some  of  tbe  direct  current 
mscbinea  (Siemens)  tbe  writer  iLnderatouida  that  the  core  is  atatiuuary, 
the  drum  with  iu  (.wiled  wire  only  revolving.  This  presents  two  dtadnot 
advanlAgcs,  namely,  that  the  weight  of  the  core,  a  cciuiderable  item  in 
large  machines,  hss  not  to  be  moved,  and,  in  addition,  there  are  not  the 
fWtt|uent  diangea  of  inaguetiBin  that  take  place  iu  n  rvvulviiig  core ; 
iuToiving  an  idditionul  lute  by  heating  of  tlie  core,  and  limiting  ite 
woriting  capacity. 

Tho  cuuimuuttor  uf  the  Sieoieiu  macliine  is  precisely  the  same  aa  the 
Qnunme,  esoept  that  the  aagiiiBata  ant  movable  and  8crew»l  down  to  a 
cylinder  of  insalating  snletaace.  The  ct.>ilB,  too,  not  standing  oni  in 
this  fonu,  a«  Ihcy  do  in  tho  Gramme,  no  projecting  radial  pliwoe  are 
rotjoiiod;  the  ends  of  tho  ooils  r,  which  are  nsoally  mooh  fewrr  in  numbu 
than  in  the  Qramine,  an  scrcwod  lu  tho  oommotalur  aogncnta  b.  Fig.  I, 
Plate  II.,  shows  a  Semens  bobbin  completiL 
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Tho  Siemens  machine,  aim,  has  a  difTinnl  niTunjicnivut  of  clwiro- 
IIIagaet^lfaoQ^hthesame^elmltis■mved  at.  Four  fliit  hanaaaa.imoh 
carrjring  n  coil  of  wire,  are  ooDDecied  knigituOinalljUu  and  two  b}-  bam  b  ft; 
the  pairs  of  mt^cts  arc  arranged  one  on  each  ride  of  t)ic  armntnro, 
the  bars  being  bent  U>  receive  it,  as  showu  in  Fig.  2.  The  bars  Hinn  on 
one  side  a  powcrrnl  north  pnte  and  on  the  ottier  a  powerful  south  pole. 
The  arrangement  of  tho  brushes  only  differs  fhira  those  of  the  (iratDiiic 
that  hare  \xvn  sent  out  np  Ui  the  pn-seut,  in  that,  while  the  Qranune 
brtuOi  holder  is  a  fixture,  that  of  the  Siemens  can  be  revolved  nmud  tbo 
axis  of  the  machine.  The  object  is  to  IcHScn  tJic  sfurkinc;  at  the  bmsbeSt 
b;  arririnf^  more  correctly  at  the  n<!i)tra]  point. 

Figs.  S  aod  4  shov  two  types  of  Siemeni  machines,  the  vertical  and 
the  horizontal.  It  should  be  not«Hl  here  Ihnt  a  Gmmmc  armatTire  would 
work  e^nally  well  with  field  mngneta  of  the  Siemens  tvpc,  and  ii«r# 
vfria,  and  fxitents  have  been  taken  out  for  both  ihenc  moditicatious. 

Messrs.  Thomson  and  Houston,  of  Anicriin,  have  carried  Uic  objection 
named,  that  a  [uirt  of  the  wire  on  tlte  coils  did  no  work,  to  ita  logical 
conclusion  by  having  a  splieric4il  armature  completely  eurroutided  by 
elcctro-miignets.      l-'ig.  5. 

To  clear  the  ground,  perhaia  it  is  belter,  before  jiassing  to  more 
novel  types,  to  giro  brief  dcscriptiouB  of  tiro  machines  that  arc,  m  the 
writer's  opinion,  to  a  largo  extent  copies  orihc  Orammo  nml  Siemens. 

Tlie  Maxim  machine  consists  merely  of  an  eluno^od  Orammo  bobbin 
rtTdlving  in  the  field  prodiic'pd  by  elcctro*uiugnet8  that  are  exact  copies 
of  those  of  the  Siemeus  type.  The  writer  anderstands  that  it  has  been 
claimed  as  a  speciality  for  tlic  Muxim  machine  that  having  two  commu- 
tators, two  distinttt  circuit*  can  be  taken  from  it;  Ihiit  ii*,  one  at  each  end 
of  the  armature,  tlic  alteraate  coils  being  bmngbt  to  opp'isitc  ends.  Many 
of  the  earlier  flramme  mtichincH  were  consl  nicted  in  this  w»y,  am]  wero 
even  made  to  ftimish  currents  differing  in  strength  and  elt-ctro-motive  force. 
So  far  IVuui  its  being  an  advantage,  Llie  writer  would  rutliiT  chuniclerize 
it  as  the  rovetae;  as  in  cose  tho  tivo  circuits  were  not  c(jii»11y  ImlanccI,  a 
snddcn  change  in  one  might,  by  induction,  seriously  nfffct  the  (iLbor.* 
With  rc-gard  to  the  construction  of  tlie  armature,  in  the  writer's  opLuiun, 
it  intensiGes  nhat  arc  thought  Co  be  the  faults  of  the  Oramme.  The 
ainnuiiC  of  wire  on  the  inside  of  the  coik  is  much  greater  than  in  the 
Gramme,  and  while  tJie  core  is  lieavier,  it  has  nut  auch  a  guod  chance  of 
being  projMirly  divided  up. 

*  A  Btrikiug  iTiitauce  of  lliis  vnu  mciitinnMl  »t  tfaa  racciit  Cougrao  of  Kleclncisna 
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The  "WKaTON  machine,  r  Siemens  armature,  revolves  in  ft  field  formed 
lij  elcctl^>-IIlng^^lcUl  uonBtructcil  oil  the  (immiiKi  lyjie.  The  core  is  bailC 
up  at  a  scricA  of  iron  disrs  porromlcd  vith  boles  and  insniatcd  frotn  each 
other.  In  the  later  uiavliincH  RaL  magaeLs  of  the  Siemens  t,rpc  are  tiaed, 
A  very  ckise  coj)y  of  tliis  miichinc  is  now  being  made  in  Englnnd.  The 
mogiiL'te  »iid  armature  are  exactly  ilic  same,  exucpt  tlial  the  wimling  is 
ring  fHAhiitn,  an  in  the  Gramme,  and  the  irhole  surfnoe  Is  not  covered. 
KecesM*  are  cut  in  the  discs  for  the  reception  of  the  wire.  Fig.  I, 
PUlc  ITI. 

The  Enrsns  maehino,  Pig.S.conBiBUiof  a  Siemens armatnrecoiwtractcd 
specially  of  copi>er  hxrs,  or  very  thick  copper  wire,  in  order  to  carrj 
large  carmnte,  running  in  a  very  powerful  field  formed  by  four,  six,  or 
mure  heavy  elccLro'maguets stepping  into  very  heavy  inm  jule  piooee  that 
c1o«ely  embrace  the  armatnre.  Its  groat  merit,  in  the  writer's  opinion,  con- 
sists  in  the  large  and  potrerTul  electro^magaeLs  used  to  got  a  rtrong  mngnctio 
field,  and  in  the  iiigenitnts  constnictioii  of  the  arniuLuru.  It  is  iiotAworthy, 
however,  that  in  a  recent  improvement  ittabed  to  have  been  made  tn  the 
Edison  machines  by  an  eniiaent  electrician,  the  field  magne««  have  taken 
the  shape  they  woald  have  taken  had  it  been  on  immcnBc  Gramme  mode 
Dpon  t-hc  lines  of  exiating  machiiicg.  The  great  feature  of  the  Edison 
machine  in  that  it  is  designed  for  very  large  work,  ituch  as  lighting  portions 
ot  towns,  &c.;  so  far  as  the  writer  is  advised,  the  smaller  machines  do  not 
oome  up  to  the  other  typt-s. 

The  BcRQiN,  Fig.  3,  is  the  next  machine  demanding  special  notice. 
In  this  quite  a  new  departure  has  been  taken.  The  magnets  are  limihr 
to  those  of  Aicmena  and  later  of  WesLonV,  bnt  made  very  strnagly  Indeed. 
The  armature  consists  of  a  aerica  of  wire  hexagons,  Figs,  i  and  5 ;  a 
coil  being  wound  on  each  section  of  each  ring.  Fig.  4.  The  rings 
are  supported  hy  radinls  forming  hexagonal  whedi^  fijed  laterally  on  a 
Hltaft^  one  behind  the  other,  und  the  ooibt  arc  arranged  to  that  in  the 
revolntion  each  one  is  a  little  behind  its  neighbour  in  front,  and  before 
its  neighbour  behind.  The  coils  are  oonnect^d  to  each  other  liko  the 
ooila  in  the  (irommc  ring;  the  series  running  from  the  cummniator  &, 
which  is,  OS  usual,  on  one  end  of  tlic  spindle,  btu-kwards  to  each  ooil 
in  saccession,  Uie  last  of  one  row  joiuing  to  the  first  of  the  next,  and  m 
CO.  Very  good  work  has  been  done  with  iliene  machines,  bat  they  are 
not  generally  considered  ao  cfhcicni  aa  the  Gramme  and  Siemens. 

The  G vi^raxB,  Pig.  O,  has  few  special  features.  Its  armature  is  a  wudgc- 
ahaiwd  Onunmv,  and  the  Polar  cxbcnaions  take  the  form  of  a  alioe  erolmciqg 
it.  By  UuiUTBiigoment  thcohjcrf  ionablc  feature  mentioned  in  Ifae  Gnintac 
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is  ocrtainljr  ftvoiiIi>d,  namely,  aU  the  wire  w  bronght  nndpr  the  infltuooe 
of  the  magnet.  Mr.  fltilcher  alw  prefers  to  hnve  four  poirg  of  electro- 
m^Tietg  instead  of  two.snd  four  bm»li^  each  brct§h  (Xiltcctinp;  the  cnrrent 
08  the  Doils  poBB  out  of  thc  inflacDcc  of  that  magnet.  The  machine  doca 
ite  vork  remarknhlr  vp\],  m  far  as  the  writer's  pspcrirnce  goes  at  pipsent, 
Por  some  time  the  owners  of  the  patent  would  only  constrnct  It  to  ftirc  a 

tin  low  elcctro-motire  force  to  lit  their  ottd  incandesoeot  lamps, 
vhich  rendered  the  use  of  the  machine  very  expensive  in  other  wajtb,  « 
will  he  explained.     The  writer  lielicTcs  thta  error  has  now  Iteen  rcmediod. 

The  ScHDCKBBT  macliine  is  almost  identical  with  the  Qmmme.  Lho 
only  dilTerenoe,  which  is  considered  an  improvement,  being  that  the 
armature  is  made  flat,  and  that  the  pole  picoea  extend  on  each  side,  eo 
that  very  nearly  all  the  wire  in  faced  by  it. 

]ji  a  late  improvement  of  tliis  machine  liy  the  oitgineer  of  the  Brush 
Company,  he  h»s  snppreseed  nearly  the  whole  of  the  pole  pieces.  Great 
things  are  claimed  for  the  Victohta  machine,  as  it  has  been  named;  but 
in  the  writer's  opinion  ihey  do  not  accomplish  anything  tliat  other  types 
will  not. 

The  Butmu  machine.  Fig.  1,  PUito  IV.,  of  which  so  mnch  has  b«n 
beard,  stands  quite  by  icaelf.  There  \»  no  other  machine  like  it.  The 
armature  is  a&  nearly  as  poeeible  the  Pacinotti  ring,  which  is  described 
eo  fully  in  tlie  text  books.  A  heavy  annular  disc  of  ii'on  is  reoesswl 
for  the  rcwption  of  the  wire  coils  nt  six,  eight,  or  more  places  in  its 
circnmfercnce.  These  coils  do  not  consist^  as  in  other  types,  cf  a  nnmljcr 
of  short  lengths  of  wire  forming  one  continnnus  leiigtii;  each  is  coiupktc 
ID  itself.  Nor  is  the  collection  the  same.  Kach  atil  practically  forms, 
with  the  coil  on  the  opposite  side  of  the  diac,  onu  miuihinc,  qnite  inde- 
pendent, of  all  the  other  coils.  Each  coil  consists  of  a  long  length  of 
wire,  carefully  laid  in  the  recess  formed  for  it,  and  its  inner  end  is  joined 
to  that  of  the  opposite  cwil,  while  the  ontcr  end  ia  coDnect<ed  to  the 
commutator. 

There  are  thns,  in  the  Brn-ih  machine,  virtually  as  many  independent 
machines  as  there  are  pairs  uf  coik  Thu  disc  is  secnred  to  a  long  spindle, 
running  horizontally  in  licanngs  at  each  end  of  the  machine.  Fig.  S, 
the  armature  revolving  in  a  vertical  plane,  in  a  spact  formed  for  it 
between  the  itotar  extcnsiims  of  iwv  jKiins  of  very  jiowfrful  electro- 
magnets, f/</.  The;  miignetir  fluid  in  wliicli  the  urniiiLuro  itivolvus  is 
thus  rendered  very  intense,  and  it  is  very  doubtftil  if  ony  of  the  lines  of 
force  are  not  cut  by  the  rcvolviug  coils.  Fig.  4  sliows  the  arrungement. 
The  armature  diw:  is  also  sforcd,  us  siio«u  in  Fiy.  1,  both  to  li^'htca  it 
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and  to  1c«en  the  (^rrcntfi  that  nre  induced  in  it.  Tbe  beaTymsH 
□iidirided  itictal  in  tho  hrmh  nrmatnrc  is,  in  tlio  writer's  opinioiit  a 
scrioiiB  ilefi-ut.  It  ii;  a  Ri^'tiilioiiit  fact  that  the  iron  of  tho  disobeoomH 
very  hot,  while  the  wire  of  the  coils  rrmains  perfectly  cool. 

It  has  always  appeared  to  the  M-rttt^r  that,  with  the  arrangement  of  the 
field  in  the  Bmsh  machine,  or  with  a  alight  modification  thereof,  it  aboold 
be  pfluihic  and  profitnMc  to  do  away  with  the  trnn  disc,  and  mbalitnte  A 
carrier  disc  of  non-conductinR  materia],*  The  armnf^ment  of  the  oom- 
mutator,  1^^.  -1,  is  really  th«  special  featurt!  of  tlu;  Itritnti  niarhine.  Each 
pair  of  coIIh  haa  a  Bcjlid  copper  ring,  fe,  running  on  the  ailc,  for  itii  own 
nse.  All  of  ibeee  rin^  are  insniated  from  each  other,  and  from  the 
body  of  the  marliinc,  and  they  are,  moreover,  divided,  as  shown  in  Figs. 
S  and  R,  into  four  parts,  two  being  st^ctors  of  about  150  de^^^rees,  f  f,  and 
the  remainder  of  30  dcgnMw,  uu.  The  larger  sectors  are  in  connection 
with  the  ends  of  the  coiU,  as  ehown  in  Ftg.  3.  where  the  comieciiona  are 
traced  ont.  The  stnall  sectors  are  not  oumiected  to  anything.  The  targe 
sectors  bee  each  other  on  the  spindle,  as  also  do  the  small  sectors.  A  pair 
of  bmahoB,  aa,  one  on  each  side,  bear  liglttly  on  each  ring,  collecting  the 
current,  not,  as  in  other  BuchiooB,  at  its  IwFt  point,  but  as  kng  as  it  is 
ftimi^hing  any  to  advantage,  only  there  arc  now  half  as  many  pairs  of 
brushes  as  there  are  luirs  of  coils,  each  collecting  the  current  from  two 
pairs.t 

In  this  form  each  ring  is  always  andcr  its  own  bmsh,  not,  as  in  other 
machines,  only  under  the  brush  durius  dolivcry.  At  the  time  when,  in 
other  machines,  the  coil  would  pass  under  the  brush,  and  duUi-er  its 
current  previous  to  rcvcrsin;;  the  direction  of  the  cum-nt  Sowing  in  it> 
in  this  the  brush  on  each  aide  paasee  ou  to  the  iimalt  sector,  which,  it  will 
be  remembered,  is  not  connecicd  to  anything,  so  that  the  coils  belonging 
to  that  ring  arc  diaoonnected  during  the  time  that  tho  small  soetoni  an 

*  TIm  wriUY  Idtni*  IImI  in  titv  iii'itt  n.<rcul  p«U«tn>  >if  Bniit)  ■niiktimx  Um  wcif  lil 
of  the  due  M  Torj  M'lUMlomUj'  reduced  ;  it  bctug  nun*,  tlioogli  Mill  Mnitnietcil  ol  iron, 
mora  utarlj  *  carrfer  fitf  Ibe  euilk. 

t  la  OnuDflM,  Sieami,  and  oilier  nuditiiM.  tbo  e»)h  *rv  all  ootinixlod  logvltMr,  and 
in  aub  )aU,  vwy  onU  k  doing  «nB*thtiig  wtiick  goe*  \i>  •  >  cU  llw  Mai  drMVtk  of  Um 
atnvnt  which  llw  ood  nndsr  Ihs  bmdi  ii  diUnriny  ip. 

In  tbu  Braih. ssdi pair rf  adk aeSa qrite twAiyaniUntijf ot  ih^ othert.  ItluuiuowD 
wranuutor,  and  Ici  tnn\  ]«lr  of  hnubM,  wltli  irUoh  H  b  wntiaaalljr  ia  eonaMllaa,  aad 
to  whidi  il  U  onniiitttall/  dvlimtng  np  lU  Mirraat  dartof  tlw  wlwJfl  iwrolalkn, Muspt 
thm  Nail  inUrrnl  wh«i  iha  iMter  wfuMiU.  uutkcd  m.  Fl^.  &,  PUu  IV.,  ar«  uadar  tli« 
Wwdwi.  DariBg  thta  iwriml  tlw  WmU  of  Um  fnO*  arn  diittiniiocUil  alliiffnilirr.  and  tlM 
Uow  of  tkcir  being  «■  tliiooniwled  !■  made  to  riiihc^il*  wilb  l)i«  lime  whM  the  coil  ia 
laadiV  Uirnujrli  ibat  potiUta  d  tlir  iiMifpwiip  fidil  in  nb»cb  tben  an  faw  line*  ef  tonm. 
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muler  the  broaba.  This  periwl  cnrrcspondB  to  lite  time  during  whiuli 
the  coils  arc  ftimishing  litde  or  no  carrent,  rdiI  when  tliey  am  doing  Tcr7 
little  nseful  work.  Thia  flrmngomcnt  relieve*  Uie  circnit  of  tho  rcaiaUiioe 
of  each  pair  of  coiU  in  succcsBioa,  a  oonsidcritiou  in  this  macbine.  nod 
lends  tu  keep  the  ootts  themaelves  cooler.  Each  coil  that  is  furaiahing 
anj  currait  is  made  to  jwmr  it  into  the  circnit,  so  that  the  total  oloctro- 
motire  force  produced  i»  the  a^braical  sum  of  the  cloctro-motivc  foroBS 
produced  by  each  ooil. 

The  current  pnKliiued,  thongh  practically  aniform  to  all  bnt  delicate 
inatnimcnts,  is  by  no  mcttua  so  iti  i-o»lity:  und,  in  the  vrriter's  opinion, 
the  irresrularity  is  n  serious  enl  when  tho  iiiQcliine  is  used  in  conneution 
witli  incondcsocnt  tamps. 

As  to  the  dnn^rs  attending  tho  nsc  of  the  Brash  machine  it  is  not 
the  arrangement,  per  m,  that  is  dangerous,  b»t  the  high  tcnsiDn  with 
which  the  ovrners  of  the  patent  have  up  to  the  preoent  insisted  in 
working  their  machines.  Any  of  the  machines  that  have  been  desoribed 
could  easily  have  been  made  lo  deliver  teiiBioiis  t^iiial  u>  ihosfi  furnished 
by  the  largest  Brush  machines.  In  fact,  M.  Marcel  Depre/,  the  eminent 
French  electrician,  who  has  been  experimenting  so  socoessfully  on  the 
electric  tmnsmission  of  power  to  long  distances,  has  used  Gramme 
nMohioes  oonstructed  to  gire  very  much  higher  lonsiona  than  the  latter, 
which  are  smaller  than  those  Brush  machines  Ltiat  are  so  daugeruas. 
The  writer  is  not  aware  of  u  single  instiLuce  in  tliia  uountry  where  the 
high  tension  has  hecn  of  the  RlighU'iii  )>cn(rlit.  It  is,  im  the  oinlrury,  a 
oonstAnt  source  of  danger  to  those  ignornntly  loncbing  parts  of  the 
appHTHln!),  and  mniit  also  have  been  trtmblesome  in  the  matter  of  insu- 
latiuu.  Takiiij,'  OLim's  law  quoted  ubovL',  it  is  unsity  seen  that  a  uutntance 
may  t»  practically  a  good  insulator  so  long  ob  the  e1ectrii>motive  force 
does  not  exceed  a  certain  figure,  yet  may  break  down  altogether  if 
exposed  to  an  electro-motire  (orw  several  times  as  great.  This  applies 
to  the  human  body.    The  radatanoe  of  the  human  body  ftom  foot  to  hand, 

■nd  whore,  thercfora,  the  electn>>ma^ctic  tnrm  fumlihsd  wonid  be  m  »m»U  m  to 
leneo  butcail  of  incrauing  the  tAtal  cnnvnt.  Tho  ciin-iint  lii^ttvcml  by  the  Itmth 
BBmUha  Is  from  tlua  caiu«  v^r;  variable  its  mrun^h  Wiii^  mailc  iiji  of  the  »lgebraicml 
flom  i>f  snnmhcT»f  miiiivi-TirTciiU,  wbri»e«troiigtb  mriMitt  cbch  pari  of  tija  rovuliiiion. 
Emth  pair  of  rail*  has  iU  inticr  md*  oinnc«t«d  togotbor,  I1i«  nnu-r  cadi  iMnii^' coiin«ct«d 
to  the  piei'es  e,  Ktg.S.  Tbv  cunimutAliji-  riiiip  are  jmt  iiti  llio  Axle  in  |niira,  miil  ona  *tt 
at  bnubtia  nerrni  two  riiijp,  ur  two  poi™  of  coilH.  'I'liii  li*«a^tii  tlio  iiiruttQii  of  th« 
cucTimt  *tr>.-iit{tk,  m  ihe  two  cuiU  tii}p:tliL!r  will  bu  iii  difTcrRnt  jimitioiui  on  tho  xpindLo. 
It  IN  perhnpt  hardly  (urmcL  to  *aj'  Out  ciu'h  jMir  of  cuiU  U  indepciiilent.  It  I«  fO| 
bnt  (Nuth  Iwo  [lajrs  Ani  bagwtliar  in  parollrl  arc  at  tliv  hrtiiiliBa,  nni}  of  coiine  r^'Oot  on 
owh  othor. 
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Uiii  Trom  hand  to  heAJ,  both  bare  uud  moistened  with  brine  in  order  to 
inurcitsc  iJit-ir  conductivity,  has  bocu  gtvoii  viirioualj  at  &00  M  6,000  oliins. 
Probably  liie  rtaistance  of  a  working  man  wliose  hands  were  hard  and 
drj  and  well  covered  wiih  dirt  might  be  near  the  latUr  figure,  if  not 
higher.  Now  Lbe  current  that  the  human  body  can  stand  continaooslj 
is  vei'j  stuull  iiidi.'ed.  In  cutiee  wlicru  it  in  a|i|)lied  to  elet-iruijH!  a  caooer, 
from  t^g  to  jft^g  amp^e  is  used,  and  ^'j,  ampere  is  oonaidcrcd  a  targe 
dose,  sufficient  to  walien  the  norvcs  of  a  paralytic  if  applied  often  cnoagh. 
A  faealthy  man  could  stand  j'q  ampdre  for  a  very  short  ioterral,  nj 
thG  time  ut.'ciipied  by  u  shock,  i>ii[)p()Biiig  a  wire  to  have  been  occidcntallj 
touched.  The  writer  l)e]icvcti  he  haa  fVequcntly  taken  as  mnch,  and  at 
|ir«»ent  feels  no  worse  for  it.  These  figures  ropreseat  a  current  of  ^ 
amp^,  u  rasistancc  of  6/JOO  obnis,  and  on  oloctro'motiTc  force  of  800 
volts,  which  may  be  taken  aa  a  good  working  limit,  and,  with  care,  may 
even  Ix;  incrensed  to  400  or  500  vulLs.  Itiit  take  a  Brush  iiinchino  for  40 
lights,  which  has  aa  electro-mot-ive  force  tx'lween  terminals  of  3,000 
ToICA,  Uwn  IVoiu  }  to  4  Hmp6r(!S  for  tlui  roKiMutico  uf  tlio  body  is  obtained, 
■oeotdingas  ita  conductivity  is  taken  at  500  or  C.OOO  ohms. 

N«w,  remembering  that  in  these  ca^eg  the  eEfect,  vhere  the  rceistaace 
is  constant,  varies  us  the  eijuarc  of  the  dectro-motivo  force  or  ibe 
Bqam  of  the  cnrrent  strength,  it  will  be  seen  liow  Hrious  the  can 
becomes.  It  is  quite  possible  to  use  high  tensions  where,  as  in  the 
tranamisBJon  uf  power,  something  is  to  be  gained  by  it,  provided  proper 
prec^iudoiu  are  token;  for  instance  that  it  shall  be  impossible,  or  at  least 
very  difficult  fur  anyone  to  place  himself,  his  body  between  his  two  hands, 
or  from  his  hands  to  his  feet,  or  any  other  [>orLion  uf  liia  body  in  such  a 
position  that  the  difleretice  of  tension  between  any  two  points  shall  be 
daoforoM;  and  that  all  parts  of  the  apjiaratus  shall  be  very  carefully 
inroUtcd  &om  each  uibcr  and  from  the  ground.  Danger  exists  in  taking 
bold  with  tliu  two  hands  of  two  points  of  the  circuit,  such  aa  two  naked 
wires  near  the  machine  bctwoca  which  the  clcctro-rootire  force  exists. 
Fig.  til  ur  on  u  wet  night  with  clothes,  boots,  uud  hunds  wet,  standing 
on  a  wet  Indder,  or  ou  wet  ground,  touching  with  one  band  a  jraint  in  the 
circnit  whoso  eledro-motivc  force  is  considerably  above  tliat  of  Use 
groond  on  which  one  is  standing.  A  further  extension  of  the  danger, 
especially  in  the  Inst  mentioned  case,  ts,  that  every  alteration  of  the  . 
current  sircngtli  uf  any  magnitude  within  itself  gives  rise  to  whal  Es 
known  as  an  fxtra  ntrrenl  in  the  circuit  iteelf,  and  in  all  bronchoa  con- 
aect<^  with  it.  It  is  on  induce)  current  of  momentary  duration,  bat 
of  very   high   tension.      A  man  on  a  ladder.  Fig.  7,  in  the  position 
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aescribed.  fonoa  s  branch  to  tbe  circuit,  of  high  rcfliBtaooo ;  Biooe  Ibe 
□UKhiue  itaolf,  for  iu  cuonuoun  U;i)fiii>ns,  la  uever  perfcotly  inBolatod  (rata 
Uieeartiu 

The  caM  of  a  man  taking  bold  of  two  poiiita  in  the  wirem  that  hare 
a  great  diflfercnce  of  tcaaiun,  sach  as  he  iiii^'liL  do  uhfii  u|)  a  pule  re- 
pairing, is  Turtber  a^^gruvnUMl  bj  the  facA  ihiiL  Lhu  muaclts  of  his  wrisi 
are  iaunodiatety  contracted,  no  Uiat  his  hands  ckvse  tightly  on  the  wireii 
and  the  ctirrcnt  ponring  tbruugb  liim  mtii;  litvnill;  burn  him  to  a  cindor. 
It  is  Btuled  that  xnaaj  men,  cs|icctally  in  the  UtiiLcd  Stales,  own  tlioir  lirei 
when  in  diia  predicament  to  a  friendly  knock-down  blow  admiutBtcrcd  hj 
a  fellow  workman.  In  the  cok  of  a  etiddcn  shock  from  the  extra  cnrrent, 
if  death  docs  ensae  it  is  probably  owing  to  stoppage  of  (he  bearb's  action. 

The  writer  ia  pleased  to  note  that  deaths  und  aoi:ident«  fmtii  this 
have  apparently  ccaaul  during  tlic  last  two  ymra,  presumably  owing 
grcati^r  cure  lieinj;  taken.* 

The  Elphikstose- Vlvcent  maohine,  Figa.  1, 2, 3,  Plato  V„  is  the  only 

lofihe  direct  current  machinos  remaining  to  be  deecribed.  U  murks^ 
"m  tbe  writcr'g  opinion,  a  distinct  advance  in  dynamos.  In  this  machine 
the  armatnre  consists  of  a  bollciw  cylinder  of  rion*coDducliug  material 
sooh  as  pBpier-macb(:-,  on  wbi^b  are  hiid  the  coils  of  wire  in  pantllclugrama; 
the  ends  being  brunghl  to  a  commutator  in  the  same  way  us  iu  a  Gramme. 
The  cylinder  revolves  between  opposite  poles  of  two  seta  of  electro* 
magneta;  placed  one  set  on  the  outride  and  the  other  on  tbe  inside, 
facing  each  other.  Tbe  early  machines  hiid  six  brui^iies,  or  one  to  every 
pair  of  electro-magnets;  the  lat^r  ones  have  only  one  pair.  The  immcnao 
advanta^'e  is  gained  in  thin,  of  there  being  no  crouductor  rcvolviug  in 
the  magnetic-field  except  that  which  is  furnishing  nscfol  current,  and  of 
cliere  being  no  waste  of  energy  in  heating  the  core  due  to  diangoa  of 
magnetism.  The  writer  knows  of  no  continoons  practical  trial  of  the 
machine  at  pi-esent. 

ALTEasATiNU-ouuBEST  machinca  are  constructed  on  exactly  the  same 
principles  as  those  with  adirectcurrent,exoept  that  there  ib  no  commutator 
to  ari'ange  the  cm'renl  all  in  one  direction;  the  oniTents  ore  allowed  to 
find  tbeir  way  diiectly  into  tbe  circuit  jost  ae  they  ore  generated,  and 
arc  therefore  reversed  after  pasEing  each  pair  of  poles;  it  is  e^'en  an 
object  to  secure  as  many  reversals  aa  poseiblc,  aniJ  they  are  usually 
made  witli  a  number  of  sBuUler  coagtiets  or  electro-magnets  in  plaoe 
of  two,  four,  or  six  largo  electro-magnctfi. 

*  Quite  rocrdtir  oKnin,  novcnil  c«»M  bnvu  oociirroil,  ouo  al  Lun)  Salbbuiy's  and  OM 
tv«a  inthg  llwllh  Kihibitioa. 
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The  old  Alliance  machine  in  described  iu  all  the  tcit  books  and  is  out 
of  date. 

In  the  Db  Mgriteks  mnchine,  Fig.4,aa  improvement  on  the  Alliance,  a 
cireolar  frame  carries  a  uerica  of  coila  on  the  outside  of  ita  periphery,  very 
much  after  tlie  nlvle  of  the  Pacinotti  ring,  which  revolve  inirfde  a  ring  of 
comiK>u[t(l  pcrmiuieut  magDct«.  In  the  larger  machiuca  several  of  these 
rings  are  hnilt  together  parallel  to  oach  other.  The  coila  j^nerate  currents 
aa  they  pass  in  lW)nt  of  the  ixiK's  of  the  mog^Dcts. 

Id  the  GRAUaUaltemalingcurFcut  machine,  Fifr.  £>,  ahollov  cylinder 
oontaina  a  Herics  of  electro- ningncte  extending  radially  iuworda,  and  faced 
by  a  similar  aeries  arranged  like  apokes  of  a  wheel,  and  revolving  on  an 
axle ;  the  revolving  coils  in  this  cftse  arc  the  field-magncta.  The  cumot 
is  taken  ofT  by  collura  rubbing  against  each  other. 

In  Lhe  SiBMKKS  alternating-current  machine.  Fig.  6,  two  vertical  ring* 
containing  small  eloctro-magnete  lace  one  anothiT.  unlike  poles  being 
opp<:>fled,  vith  a  Bmnli  Rpace  bctvroeQ  them  for  the  armainre  to  work  in* 
The  armature  consists  of  a  third  scries  of  electro-magoeta,  bui  without 
iron  oores,  the  coilti  being  wound  on  wood,  adopting  here  tbo 
principle  that  has  been  explained  to  be  so  efficacious  in  the  Eliftiiustoott*^ 
Vincent  machine  The  Siemens  alternating-current  machine  is  the 
earlier  invention. 

In  the  FsRaiNTi-THOMPsos  machine, Pig.  1, Plate  VI.,  which,  so  &r  aa 
the  writer  is  aware,  is  only  constructed  for  alternattng  current«,*  the  same 
arrangement  of  tield-magneta  is  made  as  in  the  Siemens  altemoting-ourrcnt 
machine,  but  tlie  armature  coDSLsts  of  a  single  strip  of  oopper  woand 
round  pegs  on  a  disc  of  wood,  as  diovn  in  Fig.  7,  Plata  V.  The  armaton 
is  intended  vertically  and  revolve*  at  a  high  a{)ecd  U<iwf«u  pairs  of 
eleotro-maguela  as  In  the  Siemens.  The  great  advantagu  of  the  machlm 
are  the  extreme  lightness  of  the  revolving  armature  and  the  rimpHcity 
of  ita  constructiou.  As  at  present  oonstnicied,  it  has  nsnalty  to  run  at  a 
higfaipe<!d. 

Having  given  a  deacripUon  of  the  oonsLruction  ofthe  difleront  dynanu 
and  utagoct4M!loctric  generators  now  in  use,  the  writer  urill  pruoeed  to 
describe  dynamos  generally  and  their  usca.  lie  would,  bowe\-er,  first 
reiiuu-k  that  though  ho  l>eli<^vea  the  Orammo  machine  to  be  the  best, 
pcrfaape  bccauav  be  has  hod  moat  experience  with  it,  yet  the  vital  ijnttLJon 
now  ia,  not  so  much  the  kind  of  dynamo  itself,  bat  the  exoeUenoe  of  its 
workmanship. 

*  Tbs  writsr  OBdmlands  that  Uh  FemntI  ntsditne  Iku  bwa  coniidoniUj  modiflcd 
«im1  wkp***!  ("*  eonUmew  eumnU  sIbm  Ui«  «bvv«  ««  wriiun. 
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Provided  the  taws  detailed  Above  hare  beea  observed.  Uiai  iimvliitie  is 
best  that  is  simplcet,  strongmb,  least  liablo  to  (^  oat  of  order,  and  that 
giroi  the  best  retnni  both  eommorciallj-  mid  ol«ctric»Iljr  for  a  given 
expenditure  of  mechanicail  power.  Given  two  machines  eqoal  iu  other 
respeciB,  or  nearly  r».  the  pri^r<>ri^'ii(»^  should  iintiotitHait/  he  given  to  the 
sinipler  and  stronger,  ruthcr  than  that  whit^h  gives  the  liigh««t  rcttim. 

The  terms  "icioctrical  and  cominercial  efficienigr "  require  exptanation. 
Electrical  eQicicocy  means  that  perccnta^  of  the  mcchaQicnl  eneiny 
dulivtired  to  the  pnlle;  of  thu  geucrator,  that  appean;  as  elecLrioal  cncrgj 
in  the  whole  of  the  electric  circnit,  including  the  currents  passing  in  the 
wires  of  the  generator  iteolf.  Cocomerciul  efficiency  is  that  perceutoge  of 
the  mechanical  ener[;y  delivered  to  tlio  pulley  of  the  generator,  tliat  is 
avwiftble  for  naefnl  work  in  the  external  circnit.  The  mechanical  energy 
in  this  cAse  most  not  h«  confounded  with  the  indicated  horae-power 
in  the  oyliudEtr  of  the  steam  eufrine.  It  is  that,  leas  the  power  absorbed 
by  the  engine  belt,  etc.  The  electrical  efficiency  will  depend  entirely  on 
the  constmction  of  the  dyuiimo;  that  is  to  sfiy,  it  will  depend  on  what 
power  is  lost  in  ft'iction  of  hearings,  in  the  mechanical  action  of  turuiog 
the  armatures,  irrespective  of  the  current  fiirniHhed,  or  even  when  no 
current  is  furniahod,  and  what  is  lost  in  the  heating  of  iron  cores  through 
induced  corrents  and  changt^  of  magnetism.  To  obtain  ttie  commercial 
efRciency,  in  addition  to  the  fipires  miblnmled  for  eleelricHl  cflictencj, 
allowance  most  be  mnde  for  the  work  done  in  the  wires  of  the  dynamo 
itself  calculated  from  the  formula   C,  B  =  W,  as  doecribod. 

By  the  aid  of  the  above  figurca,  as  will  be  shown  later  on,  working 
backwards,  a  calculation  con  be  made  aa  to  the  power  required  to  fnmiah 
any  particular  insUiIlation. 

It  must  be  premis&d  that  the  rurulBhing  and  ket^ing  up  the  magnetic 
field  repreeente  n  rertdin  nmount  of  work  to  Ite  done,  which  is,  in  all  hut 
those  machines  where  permanent  magnets  are  used,  a  pferrnnncnt  charge 
upon  the  energy  trausmitted  tu  the  muchiue.*  It  has  now  to  be  considered 
how  the  maguetiflra  of  the  electro -magnets  that  jirodiic*  the  magnetic  field 
may  be  best  maintained.  It  may  be  doue  either  by  using  permanent  or 
electro-magnets. 

1.  Br    Pbrma.vekt    M-icyets. — This  is,   undoubtedly,   tlie  most 
eooQoniical,  hut  is  nutijecl  to  two  great  (Imwbacks.    Tho  same  anumut  of 


•  It  \i  BtAt^l  in  the  tffit  Imnlts  that,  when  otipo  tlje  iron  core  of  ftii  nicctra- magnet 
if  mBgnctitcd,  it  TMjiiircs  no  fnrtl)»i-  ctiHrnlitHri;  of  ciirrgy  to  maintain  iU  nugiictttw, 
but  &■  >t  re<qu,irvii  an  evpctiiliture  of  encrx/  to  niuiiUin  tlio  cniTont  [MU*in|;  in  tfao 
m^nvtbing  wires,  it  mnoiuU  to  about  tie  tame  tiling. 
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work  cannoL  be  obtained  from  a  machine  of  a  certain  size  and  nreight  u 
where  cleotro-niagneU  am  need,  Hnd  the  perm&nout  m&gnoU  gradnAl); 
loec  tbeir  magaetiflm.  %o  that  tbc  mocbiae  gives  oat  Icn  and  teas  work, 
niileiis  tlic  magnets  are  periodically  re-charged. 

i.  By  Elbctbo-Maomtts. — It  will  be  remembered  tlwt  the  electro- 
motive force  developed  by  a  conductor  pawsing  through  the  iniigQetio 
field  ia  bq;  given  tyi>e  of  maohioe  depends  on  two  tbings:  tlie  strongth 
of  the  field  and  the  speed  rutatioo,  snppuBing  the  lines  of  force  to  be  cut 
at  the  proper  ungle. 

7%o  etreogthof  tliefidd  depends evidentlr,  in  atij  particular  macluuo, 
f>o  the  strength  of  the  magnets  oontrotling  it,  uud  these,  tf  Uiey  are  electro- 
mtgoetSt  will  de]M!nd  on  the  strength  of  the  cnrrent  imssin;::  nmnil  them, 
for  a  given  nnmber  of  turns.  As  it  in  of  grent  importance  that  the 
strength  of  the  field  Bbould  renuiin  constant,  it  is  also  of  great  importance 
that  the  magnetiKing  current  should  remain  oonittant,  einoc  with  a  given 
■peed,  the  greater  the  Btrcnj^h  of  the  cnrrent,  providing  the  iron  has  not 
reached  it<  point  of  saturation,  the  greater  the  strength  of  the  magneta 
and  vice  vtrsd. 

These  may  be  diaiged  or  receive  their  magnetizing  cmrreni  tn  foor 
different  ways. 

Fint,  bj  a  current  from  a  sepante  dynamo  machine  ran  Bpecially 
ftr  this  work  t  one  such  '*  cxcitor  "  as  it  is  called,  furnishing  tbe  cnrrent 
fir  MTcral  mftchincs.  This  method  has  the  great  advantage  that  the 
ouignetic  field,  so  f^  as  the  iufluuntw  of  tbe  field  magneta  go,  ia  iodopon- 
dent  of  all  changes  in  the  circuit  where  the  work  Is  being  done.  It  baa 
the  diaadvantage  that  a  second  machine,  with  bclta,  straps,  Ac,  is  required; 
■  very  grave  one  for  small  inHUtliittiotis. 

Soma  few  years  bock,  before  the  iucsndveceui  lamp  was  produced,  and 
when  arc  lights  were  not  go  reliuble  as  they  are  now,  it  was  of  groat 
importaooe  that  tbe  magnetizing  circttit  sbonld  be  ir.dcpendent  of  tbe 
lighting  circuit,  and  so  great  were  the  variations  iu  the  working  eurrent, 
that  ibis  method  wi»  very  generally  adopted. 

With  altenMiting-curreut  maobinc8,it  is  aheoltitoly  naxasary  to  have  au 
Qxcitor,  as  Lite  nvvne  ourreuta  fnraish  little  or  no  magnetism.  With 
these  machines,  the  dynamo  and  cxcitor  are  now  usually  mounted  un  one 
fraoM,  their  two  aruaturw  mnuing  on  one  spiudle;  the  uicitvr  beiug 
ooMtrocted  just  to  du  the  work  re^nitvd  at  the  speed  of  the  geoentor. 
Fig.  S,  Plate  VI. 

Tbe  uuit  )Jtm  is  the  nuBS  dtiusio,  in  which  the  cnrrent  fnraiabcd 
by  tho  ngrolving  »rntatar»  pawca  round  lUown  inducing  clcotnt-mi^ets. 
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fnmiahin^  thuaitsown  magnetic  field.  Fig,  6,  Plate  I.,  shows  thiRumngo* 
mcnt,  which  can  only  lie  madr;  vac  of  1^  havi'iiii;  in  ihc  iron  core  of  the  lieM 
mAffnctB,  tuQicieitt  mida&l  magnetitun  to  start  a  feeble  curr«ut  io  the 
arranttire.  This  fceblB  airrent  paasiDg  roaiid  Uie  wire  on  tho  Sold  mag- 
nets incTcaecB  their  magnetism,  thereby  inn-caudng  the  strength  of  the 
corretit  in  the  fevolvin};  ai-tuature,  which  a^nkin  redacts  u[>on  the  lield 
magnets,  and  m  uii  uniii  the  limiting  current  is  reach<.-d  that  the  condi- 
tions of  the  circuit  will  allow.  In  practice,  the  time  re<|iiin>d  fur  tlie 
dynamo  to  come  up  to  it«  fnll  current  is  inappreciable.  In  this 
amtngement  the  wire  on  the  electromagnets  forms  part  of  the  circuit, 
and  IB  subject  to  all  Uie  roriatiorut  that  take  place  in  that  cirpnit.  Thus, 
should  fiYim  any  uuibg  the  renistaiice  of  the  circoit  be  increaeed,  say  by 
the  Bwitchin^;  in  uf  on  additional  arc  lamp,  the  8tn-ii|>ch  of  the  current 
decreases,  and  unices  the  speed  of  the  lu&chtne  is  incruuvd,  it  will  not  only 
not  furnish  the  same  current  ns  before,  but  it  will  not  Ik3  ablo  to  iiiaiiiliiin 
even  iho  reduced  cnrrent  throngh  the  additional  resistance,  owin^  to  tho 
strength  of  tbe  magnetic  field  lieing  reduced.  On  the  oUier  bntid,  should 
thft  noatance  of  the  cxLerniil  circuit  be  reducL-d,  say  by  the  cutting  out 
of  an  arc  lamp,  the  magnetizing  current  is  increased,  and  if  the  Bpeed 
remains  constant,  the  result  is  a  large  increase  of  current  through  the 
drcait.  The  reoult  of  this  is  that,  while  this  method  forms  the  rery 
simplest  and  best  where  a  nnmborof  arclain]MHre  required  all  of  one 
siu,  it  is  not  so  well  adapted  for  vnrking  arc  lights  of  different  sizes, 
except  in  (Special  cudcs.  uur  incaudeiicvut  lamps.  For  tbe  )att«r  it  is 
only  Euitablb  where  all,  or  nearly  all,  the  hunps  iim  put  in  and  out 
together,  or  where  it  is  no  iuc<.invenience  to  alter  the  speed  of  the  dynamo, 
and  where  a  certain  miuiuium  numlier  of  lights  can  always  be  kc])t  going. 
The  result  of  turning  out  eay  half  thti  lampe  funmhed  by  a  scries 
dynamo  in  one  pamllel,  if  tbi^  siHicd  remainoil  constant,  would  be  to 
diminish  the  Ught  given  by  the  rest. 

For  the  arc  lam])8  now  in  use,  however,  the  working  of  the  Beries 
dynamo  is  simplicity  itself.  So  long  as  the  ampere  meter  (an  instrument 
that  will  be  explained  hcrcaflcr)  points  to  the  current  tlie  macbiae  is 
working  at,  and  the  lights  arc  burning  properly,  till  is  right. 

The  next  plan  is  the  HntrxT  Dtsamo,  in  which  only  a  jwrtion  of 
the  oarrent  generated  in  the  revulviug  armuture  is  utilized  to  furnish 
the  magnetism  of  the  clectro-mogncte.  Fig.  i,  Plutc  VI.  TIjo  current  is 
divided  at  tbe  bnishes  between  the  external  circoit  and  the  wire  on 
the  electrn-magnets,  whicli  is  now  of  a  very  much  finer  gauge,  properly 
caluuLiLed  to  tak«  uuly  a  certain  portion  uf  tiiu  current.    Thu  working  of 
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the  ihant  djrmimo  is  the  rercree  of  the  »erieB.  Everj  alteration  in  the 
oaler  oironit  U  reS«otod  iaToreelr  in  the  magnctixin^  Hliunt  uirciiii,  but 
Dot  to  eo  gnat  a  degree  as  with  the  direct  caiTent  in  the  scries  wound 
machines.  Hcnuo  thcno  shunt  wound  machine*  haxe  been  larj^lj  naod 
for  tncfuidesccnt  lighting ;  on  Uio  initintive  of  MesMrs.  Siemens  and  the 
Edi«oa  Com]miij,  all  the  earlier  Kilisun  muchitii'i)  were  siiiiiiL  wound. 
They  are  now,  howovor,  npidlj  piriiif;  plooc  to  tlic  compound  woand 
DaohioM,  Fig.  &,  PLuo  VI.  Thouf^h  in  the  shunt  dynnmo  the  regiilation 
■  br  better  Tor  incnucle^ceul  li^hcinK  than  with  acritM  wound  muchinea  It 
is  very  fiir  rram  pi^eui.  Kvery  inen-uw  in  tlie  rwistanioe  of  the  external 
circait  gives  rise,  if  the  speed  romaiiu  constant,  to  an  incrciiged  electro- 
motive force,  owing  to  the  increased  strength  of  the  magncttc  field  ;  and 
with  very  loii^  iQetallatioos,  the  matter  became  so  terioos  that  Mr.  Kdiaoa 
worked  out  and  arranged  witti  his  dTnomos  an  elaborate  ajstcm  of  nlarmst 
at  each  of  which  oompeoaating  resistanoca  were  to  be  inaertod  or  taken 
oat  of  the  magnetising  drcnit. 

The  oomponnd  winding,  attributed,  it  is  stated,  originoilf  to  Mr.  Bmsb, 
bnt  now  jjcnerslly  iiduptcil  by  nil  iiiakLn?  of  dynanioR,  getn  over  the  whole 
dilBculty  entirely,  and  with  the  must  perfect  simplicity.  It  is  a  c«n- 
biaation  of  the  two  systema,  scriea  and  shunt.  Part  of  the  field  strength 
is  due  to  the  direct  main  current  pasing  in  a  thick  wire,  and  the  rest  to 
a  loop  of  the  cnrrent  paaeing  in  n  thin  wire.  The  cnrrcnt  divide*  at 
the  bmshet,  as  in  the  ordinary  shunt  wound  machiiics,  bctntwu  main 
and  shant  wires,  only  that  now  a  certain  length  of  thidc  wire  on  the 
magnets  fimu  part  of  the  cxteraal  circuit,  and  ouLj  a  portion  of  the 
araiUhle  qwoe  on  the  electro*nugneta  roocircs  the  Bdot  shnnt  wire.  It 
the  two  bnuiches  are  properly  bulancvd,  and  the  speed  remnins  wnstant> 
almost  any  variation  nuiy  tuko  place  in  the  external  drcnit  within  very 
large  limits  without  affecting  the  eloctro-motire  force  at  the  terminals  uf 
the  Diuchine.  As  may  be  mippoeed,  this  arrangement  is  iarfiloable  for 
[ncandceocnt  lighting,  cspocinlly  in  large  installations  whore  some  of  the 
lights  may  be  at  great  dtstances  from  the  goncrating  station,  and  it  in 
important  that  every  counmer  shonld  be  independent  of  his  neighbour* 

A  very  beautiful  modification  of  the  oompoond  winding  has  been 
arranged  by  Mr.  Ch&rlea.  the  electrician  to  the  late  ninkurs  of  the  Gramme 
machine.  By  its  aid  it  is  [wanhle  to  mn  a  nuniUr  of  arc  lights  in  scries, 
and  to  turn  them  in  or  out  without  altering  the  speed.     The  object  is 


•  SidMllMsbor*  WM  writm,  th*  wrilvr  hai  tueeaaSai  iu  ratninr  Brodito  are  Utapt 

uul  iiMMMlMM'iit  Uitija  front  k  caa90wulwoWMlGniDiDeiiwclilae.thavwktloadi»to 
tli«  frading  of  tlx)  ttn-a  WUf  )inp*re«|)tlble  In  tli*  iMUxlMeraU. 
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Attained  bj  ro  proportioning  the  magnctiKm  dac  to  the  two  circnjtfl  that 
the  Bfaont  is  Rt  its  beet  when  moet  required,  namclj-,  when  all  ihe  lights 
■ro  oa,  the  series  then  doing  rciy  littlo ;  bat  as  the  lights  are  pnt  uiit  one 
I9  one,  the  shimt  luses  and  the  series  gains,  onlj*  tlic  Utter  docs  not  gain 
■0  mnch  as  thip  fomwr  Io«»;  m  that,  though  the  speed  remains  wnstant 
irh«re  the  exterunl  n«i>«tuncv  lowers,  th«  elect ro-motiro  force  lowers  also 
to  meet  it.  It  is  obvious  that  the  coll^'a^Ba  of  this  ooald  be  nrranged. 
It  must  be  noted,  hovcror,  that  in  each  and  hll  of  those  the  rcenlt  is 
obtatocd  onlj  bj  careful  cxpenment  on  Individnal  machines,  preceded  by 
calculation. 

The  vork  that  anj  mnchin'O  will  do  is  mcasiirtHl  bj  the  product  of  the 
cnrrent  it  will  fnmisb  into  ih©  electro- mot  ire  force  between  its  t-frminals. 
The  current  il  n-tl(  funtish  is  limited  by  the  suso  of  the  wire  nith  which  it 
is  wound,  and  the  current  that  con  bo  safcl)*  allowed  to  pass  through  it 
without  hnraing  the  ooveriiig.  It  sliuiild  be  noted  that  where  there  are 
difiercnt  sized  wires  on  a  machine,  the  smiilWt,  for  it^  portion  of  the 
work,  gorcms  the  etren^h  of  th«  current  the  uiHchine  will  furaish.  The 
electro-niotire  furue  botween  the  tertmnals  for  aiij  given  size  and  t/pe  of 
machine  is  limited  bj  the  speed  at  which  it  can  bo  safely  driven,  and  the 
electro-motive  force  that  is  developed  at  that  speed.  If  any  dymtmo 
coald  be  driven  at  an  iuUimtt«d  speed  without  injuring  iteelf 
mechanicallr,  it  would  furnish  an  infinite  amount  of  electriail  work. 
With  any  given  size  and  tj|x;  of  machine,  running  at  a  given  ?peed,  the 
electro-motive  foi^  deiK-uds  directly  on  the  umuber  of  turns  of  wire,  or 
practimlly  tlio  sizo  of  the  wire  on  the  coil,  presuming  ihut  the  strength 
of  the  magnetic  field  is  matnlaincd  constant. 

The  work  that  cun  be  nhtJiined  in  wiitts,  that  is  current  in  amperes 
X  olectro>motive  force  in  volta,  from  any  machine  of  a  given  size  and 
type,  is  pi-uctically  (^instant;  but  it  tnay  txt  dcliverul  in  diffi^rcnt  forms, 
different  current  strengths  and  electro-motive  forces,  according  to  the 
size  of  wire  of  which  it  is  constructed. 

Take  the  two  tyi>es  of  Gramme  machine,  A  and  B.  The  capacity  of 
the  A  is  roug}ily  2,000  watts ;  of  the  B,  5,ijOu  watts.  The  A  type  may 
be  had  in  the  following  different  forms:— The  old  original  A  gives  20 
amp^ea  with  un  etjuul  elcctro-mutiTC  furcc  of  LOO  volts  =  2,000  watts ; 
the  A|  gives  40  araptree  with  50  volts;  the  A,  gives  12  amptres  with 
17C  to  ISO  volts.  These  are  actual  machines  that  have  been  in  the 
market  for  some  time.  In  the  early  days  of  electric  ligliting,  however, 
the  A  only  was  made,  and  it  is  only  within  the  last  two  ycarB  that 
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tafBcient  advance  has  htxa  inaiW  to  modify  the  winding  to  mcel  diOcrent 
reqairemonts.  The  A|  is  woond  with  a  varj  iliictc  wiro  on  the  armature, 
the  A  with  a  medium  RiEcd  wire,  the  A,  with  a  fine  wire. 

M.  Marc«l  Deprex  has  conatmctcd  a  machine  of  the  A  type,  giriDg, 
thu  nTitcr  U'lievec.  abuut  2,0iH>  volts  and  one  ampere.  The  eloolro- 
magutta  arc  wound  with  a  gauge  of  wire  comspondiii);  with  the  current 
it  haft  to  cany,  largo  with  the  A,  and  Kmoll  with  the  A, ;  the  few  turns 
with  the  thick  wire  on  the  A  giving  m  mnch  magnetiam  as  the  larger 
number  of  turns  of  thinner  wire  on  the  A|. 

The  A,  ia  intended  to  run  SO  inooiidcnacnt  lamiw  in  one  |ianillel.  Tbo 
A,  two  powerfhl  Xo.  1  arcs,  as  will  be  explained  later  on,  or  two 
paralleteof  15  iucaudesoent  lainpaeaob.  The  A^  furnishes  live  smaller 
No.  3  ara,  or  four  parallcla  of  inoondeaocnt  lamps  of  eight  cacli. 

The  writer  boos  no  reason  that  it  should  stop  there.  He  hopes  to 
eonstmot  A,  wound  with  ittill  finer  wire,  giviug  a  nurrent  of  five  to  six 
■mpices,  and  having  an  electro- motive  force  of  S&O  to  400  volte,  iiiraiah- 
ing  ten  still  smaller  arc  lights.  The  B,  which  is  a  IsTgcr-sizod  macbiiiey 
uukj  be  followed  through  the  rame  changes. 

The  B  gifM  60  lanpim  atid  100  volu. 
„    B,    «    100  „  W    „ 

.,£..£&  .,         »0    . 

.,    U     «      18  «  fflO    .. 

M  H,  „     tS  „        aao   „ 

The  H  and  the  tl|  have  the  some  gauge  wire  on  the  annatorc,  bnt 
the  n  made  to  be  excited  by  a  separate  machine,  the  utugueta  are  wound 
with  more  than  {wiportionatdy  thick  wire,  conacqucnUj  the  otcctro-motivo 
ftnfoe  ii  knrer  than  in  the  Hi,  in  which  the  proper  gauge  of  wire  is  nsed. 
The  B  and  B,  furnish  70  to  60  20-c.p.  lamps  each  ;  the  E,  six  arc  lights, 
or  foar  parallels  of  17  incandescent  lamps  each ;  the  U,  eight  are  fights, 
or  five  penlldfl  of  14  inctuidesocnt  lamps  each  ;  the  Hi,  ten  aroa,  or  six 
parallels  of  U  each.* 

The  writer  has  chosen  the  Ununme  machine  for  illostration,  hac*nac, 
as  has  been  already  exj^lauied,  he  is  most  (amitiar  with  that  ly|«,  Imv  ing 
been  oonnected  with  it  ahnost  since  its  first  introdoction  into  Kngland ; 
bnt  the  same  remarks  apply,  to  ororj  typo  of  machine,  nnless  where 
»lnictunil  dilficiittMH  intervene. 

The  Bruali  niaduuc,  apparently,  does  not  lend  itself  leaUilyto  low 
tension  winding  i  but  the  writer  Is  ad  aware  of  any  other  een. 

'  TheM  tpim  wn  nb|Mt  ta  ■wJtoatton.  viib  Uu  adnwet  af  lbs  muwtMtara. 
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ELECTRIC    LAMPS. 

HnTiDg  obtained  on  electric  ciurcDt,  the  next  nqofranent  n  an 
to  convert  it  into  light. 

This  npparatas  is  termed  niider  whatever  principle  it  vorks,  an  clectrio 
lamp.  Klcctric  lamps  are  at  present  unljr  of  two  kinds,  arc  lamps  and 
incandescent  himps;  the  ocmi-tncandejKKnt  Inmp  haWng  gone  quite  out. 
The  arc  lamp  taken  it«  name  from  the  arc  or  bridge,  which  is  funned 
between  the  cndu  of  tho  two  carbon  rods,  when  light  is  beiiij^  given  oaL 
Cnrbon  iflconaumod  Iti  this  form  oflump.  minute  portionnbcln(i;  vaporised 
St  Ml  exceedingly  high  U-rni^uratore.  The  arrangement  in  ull  are  lamp*  ii 
very  similar;  two  carbon  rods  arc  held  vertically,  liorizontally,  or  at  an 
angle,  in  eiich  a  manner  that  they  can  be  fed  towards  each  other  oa  thcj 
consume.  The  dtBt.incc  lictween  their  ends  remaining,  m  nearly  aa  poMible, 
constant.  The  mecbnnism  employed  in  attaining  this  object,  foniis  the 
subject  of  the  immcnjiis  piiteuta  that  exist  for  arc  lamps.  Owing  to 
variouB  causes,  it  was  for  n  long  time  by  no  mcms  easy  to  ensure  that 
the  distance  betwccii  the  carbon  ends,  or  the  ]L'n}:th  of  the  arc,  as  it  is 
called,  should  be  always  the  same.  In  the  earlier  lamps,  in  fm^t,  it  veiy 
rarely  was  fw»,  and  the  [wrfection  of  regulation  in  those  days  appeared  to 
be  to  have  tho  whole  ajipRratiis,  engine,  dynamo,  and  lamps,  so  arranged 
Uiat  lliey  would  respond  to  calls  Ihim  each  other.  Thns,  when  the  ore 
increased  in  6i»!,  Ibc  engine  would  rnn  foster,  end  vim  rvra^.  In 
th«K  da)-»,  only  one  lump  tould  be  fed  by  one  machine,  and  to  gel  the 
bust  results,  two  machines  wam  rei:]nircd.  Xow  a  ditTcrcnt  principle  is 
adopted.  Every  cfTort  is  made  to  keep  the  speed  of  the  dynamo  cm- 
Btant-,  and  tho  size  of  the  arc  tho  same. 

Arc  lamps  may  be  dividwl,  roughly,  into  clock-work  lamjia,  clatoh 
lamps,  candles,  and  purely  electrical  lamps.  Itoth  the  clock-work  and 
dntch  lamits  have  als-j  two  SHlKlivisioHa. 

(rt)  Those  in  which  the  carbons  ,ire  at  firet  placed  together  and  then 
separated  by  the  action  of  the  current. 

(A)  Tliosc  in  which  the  cnrlKuis  are  normally  separated,  and  are 
allowed  lo  run  together  when  the  current  fitarl*". 

Both  the  cluck-work  uud  clutt-b  lumps  nrc  similar  in  several  particulars. 
Both  oonsist  usually  of  »  1  iglit  (Vamework,  FigH.  i,  4,  and  S,  Plate  VII.,  in 
which  the  carbuns  are  held,  generally  one  almvc  the  (jther.  finnnounled  by 
Bouie  form  uf  case,  in  which  is  ctjulaiued  the  electro -mechauical  arrange- 
ments for  makiog  the  arc,  or  ronning  the  carbons  together,  as  tho  case  may 
be,  nnd  for  feeding  them  onwards  as  they  burn  away.  In  the  clock-work 
lamps,  the  npper  carbon  holder  is  usually  c<muectcd  to  a  rack,  which 
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gBUS  into  H  tniin  of  wlioeb.  The  csu-bon  bolder  tarn  only  duscenii  when 
Uio  wheels  Bi-c  free  to  rerolve.  A  hraVe  is  applied  to  tlic  lost  vhoel  of 
the  train,  and  tlio  train  it«elf  is  i-ontroUijd  by  an  clwrlro-umgnol,  fed  bf  a 
sbuat  irire  acroea  the  arc.     Fig.  1,  Plate  VII. 

Tn  ihoRC  lamps  in  which  the  carbons  are  together  nt  the  start,  there  is 
an  ele«tCD-magaek,  coiutniot«d  with  thick  wire,  ln<^lttdcd  in  the  main 
circuit  with  the  oUier  lamps,  and  It  to  nanatly  arranged  to  lift  tbe  frame- 
work in  which  the  racic  and  wheels  an  held  bodily,  at  the  same  time 
locking  the  brake.  There  i«  naaally  «  rcftnlaiing  arrangrm^nt  attached 
to  tbe  brake,  by  means  uf  which  its  tcusiun  m;iy  be  altered,  according 
to  the  size  of  the  arc  required.  The  ohunt-magnct,  before  referred  to, 
which  18  fed  by  a  wire  looped  acrom  the  pasitire  and  negative  tcrminah 
of  tbe  lamp,  is  arrunged  to  release  the  brake  when  tbe  arc  atuios  the  size 
(o  whieh  it  ia  set.  The  rcsalt  is,  that  as  booq  as  the  arc  attains  this  sixc, 
the  brake  is  released,  the  nheitis  of  the  train  are  allowed  to  revoke,  the 
npper  carbon  hoMur  dcsceudu,  and  Uie  wc  shortens.  As  won  as  the  arc 
altJiiiia  a  certain  size,  the  sbnnt  elct:Lro>raagnct  again  loses  its  power  over 
tJie  brake,  which  again  becomes  locked,  till  the  arc  again  banis  bey:>nd  ita 
limits,  and  so  on. 

The  iDcoeasful  working  of  this  lamp  depends  on  llie  seositiveneas  of 
tbe  brake  and  stiunt*magiiet.  Tf  the  sliunt-magnet  is  sluggish  in  acLin^ 
the  arc  gets  too  krgo,  aiid  then  too  often  the  carbons  run  down  nearly 
into  otmtoct;  the  result  being  very  large  changes  in  the  volume  of  the 
light  gtTen  oat  and  in  the  strength  of  the  working  current.  In  a  veil 
regntatf'd  lamp  the  armature  of  the  ahunt'magnet  is  hardly  cvo-  still,  now 
locking  the  1>rake  and  then  releasing  it 

In  tboM  tamps  in  which  the  carbons  arc  apart  when  the  lamp  is  not 
burning,  there  ia  no  main  ulpctro>magnc(.  A  strong  spring,  whose 
tension  can  1«  regnlate<l,  koepA  the  carbont  normally  separated.  On  a 
current  |>aiMiing  through  tlic  shimt  eleotni-magnet,  the  carbons  are 
allowed  to  nm  together,  and  as  this  deprives  the  sbnnt-magnci  of  its 
oorreni,  the  bnke  is  at  ooce  ap])lied,  and  the  spring  before  rtferred  to 
■eparauM  the  earbona,  as  did  the  electro-magnet  in  tin  other  form.  Tbe 
SMding  is  acoompliafaed  exactly  as  in  the  tamp  previously  described. 
^Vben  the  size  of  tbe  arc  readies  a  oeslain  fixed  limit,  the  ahnnt-magnet 
releases  the  brake,  allows  a  feed,  and  so  on. 

This  form  has  the  advantage  of  being  sUghtly  simpler  in  consttnotioiit 
bat  it  has  the  grave  dissdrftutago  that,  owing  In  ihe  carbons  being  apart 
when  the  maohiw)  ia  started  and  there  being  only  the  path  tbrongh  ttie 
vei?  high  resistaaoe  ihoQi  slecbv-ioagDft,  it  is  DeoMsary  U>  nac  ooe  of 
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those  foruu  of  moohine  in  wliich  the  exvitaLion  of  the  eteotm-magnet  of 
the  dynamo  ia  iiiilcpt'tident  of  tlw  rcsisiimrT  of  the  external  drwut.  The 
nmple  serieB  dynnmo  cannot  I»t  used  without  »|)ecial  appwrattw 

Pig.  i,Plat«  VII..  BhowB  a  Orompton  clockwork  lamp  of  the  old  form, 
in  which  there  is  no  elcotTo-mat^et  in  the  shunt  cnrouit,  the  brake  being 
oonljollcd  by  (.he  spind  sprinj,',  ff,  and  ftmnll  nbralinff  armature,  *,  shown. 
In  this  lainii  the  tower  caiboii  holder  is  pulled  down  to  form  the  urc,  by 
tlie  main  electro-mafmet  m  attracting  the  main  unnatara  A.  Above  the 
nmin  arninture  a  Bmall  etcel  pUtc,  h.  is  piroted,  forming  a  acoond  nrmn- 
ture.  This  last  beinp  v«ry  light  ami  easily  mnved  is  more  readily  acted 
on  by  small  changt-a  of  ourreuL  in  the  main  electro-magnet  than  Uie  large 
annfltnre.  The  Bmnll  urnmturo,  ft,  a«rtimtc8  the  Imike,  r.  which  works  on 
the  last  of  the  train  of  wheels,  and  its  poouon  is  tho  reanlt  of  the  opposing 
forces,  the  magnetism  of  m  pulling  down,  and  tho  tension  of  the  spring 
palling  ap.  As  the  teuttou  of  tho  epriii^  can  be  rcgiilated  by  the  screw  d, 
the  lamp  can  be  made  to  work  very  well  by  itself,  that  is,  when  rim  frwa 
a  circuit  of  wires,  quite  independent  of  any  other  lam|vs,  and  the  writer 
has  abto  snccoeded  in  getting  it  to  work  rery  well  indeed  in  derived 
circuit  with  other  Iflmps  of  its  own  pattern;  but  for  R^-Ties  working,  and 
even  when  running  Hluiie,  wilh  n  iniurhtne  to  funii»h  the  current  for 
each  lamp,  it  develops  one  eicccdingly  troublesome  fniilt.  If  the 
mafrm-tisra  of  tho  large  electix»-magnet,  A.  falls  from  any  cause,  or, 
what  amounts  to  the  ainie  thing,  if  tho  strength  of  the  working  current 
falls,  the  ditTcrence  in  the  pull  on  the  light  steel  nmintiirc  may  be  suffi- 
cient to  release  the  brake  and  allow  the  carlK>ns  to  nm  together,  withoat 
the  main  majinet  letting  go  its  arnmturu.  The  result  is  that  the  oarboos 
aro  locked  together  and  tlic  light  goes  out,  only  giving  that  which 
arises  from  the  glowing  carbon,  until  they  either  bnm  themselves  clear 
and  aguiu  form  their  arc,  or  the  circuit  is  broken  and  the  upper  cart>oa 
forced  hack  BQffiuienily  against  the  train  to  allow  the  lower  carbon  Bulfi- 
oient  clearance  to  form  its  arc  onoe  mora  In  practice  this  may  occur 
from  two  or  three  causes.  The  engine  losing  speed,  or  the  belt  slipping, 
if  in  derived  circait  with  other  lights,  one  or  more  of  the  others  making 
a  large  feed,  thereby  lowering  its  resistanoe  and  taking  more  than  its 
share  of  the  current ;  if  in  series;,  one  or  more  of  the  other  lighte  burning 
long  arcs  and  thereby  weakening  the  total  current  strength. 

In  Bome  of  the  latvr  Lamps  the  uniall  steel  plat«  pivoted  over  the  main 
armature  was  abandoned  for  a  detm;hed  uruiaturc  contruiled  by  an  electro- 
magnet fed  liy  a  shnnt  across  the  arc,  the  brake  itself  being  kept  down  by 
ft  lever  actuated  by  a  spiral  spriiig.    The  brake,  in  this  form,  is  Uius 
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ilwAp  loclceH,  ciccpt  vh<m,  by  the  nrc  ii^urhing  >  certain  itixc,  the  shnnt 
miignel  ftcqnirce  uiOicient  power  to  pull  U  oQ*.  The  siiw  to  wliicli  llie 
arc  borna  in  tliis  case  is  regulated  by  dio  tensioti  of  llic  spring  »cLualiag 
tlw  broke.  Tbo  greater  the  t^naion  the  larger  the  arc  maei,  bcoomo  before 
the  abnnt  nmgnet  ooqtiircfl  safficicnL  power  to  orereomc  ft. 

Mr.  Brockie  has  alto  worked  oat  a  clockwork  tump,  very  sioiilar  la 
pnucipic  Vo  the  Oroiniiutti  lump  jtutt  (Icocrilwd,  but  with  many  of  ita  parta 
simplified.  As  Mr.  Brockie  unea  ihc  solenoid  form  of  electro- magnet, 
both  for  his  main  and  Bimnt  magnets,  he  obtains,  in  the  writer's  opinion, 
a  simpler  and  at  the  same  time  a  more  sonsitire  feed  motion. 

Crompton  appears  to  have  abondoued  thcAC  liunjie  fnv  what  he  calls  his 
dnnbtc  diflerontiHl,  which  is  aliown  in  Pig.  i,  Plate  VII.  He  claims  that 
Ibis  is  not  a  clockwork  lamp,  and  be  hag,  in  fact,  disjiensed  with  a  large 
portion  of  the  wheels,  though  he  still  lues  a  rack.  Only  one  electro* 
magnet  is  used,  half  being  magneiized  by  a  thick  wire  in  the  main  circnit 
and  tending  to  soparatc  the  ontoni,  and  the  other  half  by  a  thin  wire  in 
the  shunt  circuit,  tending  to  rdeaao  Ihe  brake  and  allow  the  upper  carbon 

tuftkll. 

It  ia  a  remarkable  fiict  that,  whereas  alt  the  earlier  tamps  nsod  dock- 
work  and  were  discarded,  Iwing  so  painfully  diEBcult  to  regulate,  nov 
after  passing  through  varioua  stages  of  lamps  far  simpler  in  conftmction, 
Uie  beat  lamps  in  the  market  arc,  with  a  few  excepliona,  clock-work 
lamps.  The  writer  fears,  however,  that  even  the  wry  beet  clock-work 
hmpH  would  fail  ai  a  ooUierf. 

The  saooeasfnl  working  ot  these  lamps  depends,  aa  does  the  inooesilhl 
working  of  docks  and  wntchea,  entirely  upon  the  wbeela  being  5w  to 
move  quickly  when  they  arc  required,  and  npon  their  moving  only  so 
modi  tn  each  interral  as  is  required. 

Suppose  a  clock-work  lamp  to  bo  hang  over  the  screens  at  a  colliery. 
Without  thcslighlost  dou be  coal  dost  would  penetnto  between  the  wheels 
of  the  train,  with  the  result  that  It  would  gradually  nfhae  to  feed  when 
reqoired;  oonacquently  the  arcA  would  gradoally  got  larger  and  larger, 
and  wouM  then  pmWUy  viDwt  go  out  altogether,  or  go  in  and  out  at 
irregular  and  uncertain  intervals.  Pmbably  they  would  start  all  right 
and  bnm  for  a  abort  time,  giving  their  proper  light ;  gradnully  the  ore 
wonld  get  Wger  and  bluer,  and  6nally  it  would  go  out,  till  from  some 
cause,  such  as  tbe  jerking  of  the  framework,  tlic  oirbona  ran  togotbor 
again. 

The  SiBiiBXB  FBNDin.vx  Utmps,  Ffg.  A,  Plate  VII.,  though  not 
strictly  cluck-work  Uui^  iu  the  acoso  tliat  tltey  haTo  n»  train  of  wbeeU, 
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'partake  very  much  of  the  nature  und  troutiles  iiici<lenl  lotiKMB  limpi. 
Their  action  (Iciiends  oti  the  ruvolutimi  ^f  a  pinion,  gearing  Into  ft 
racic,  vhich  Tormii  the  nppr^r  carbon  holder  and  which  is  controlled  by  a 
pendulum.  Whtm  Lhe  pondalnm  oscillate*  the  irhcel  tnmii,  allowing  the 
rack  bo  lower,  briogiag  the  carbom  closer  toKCtlit.>r ;  but  the  ptindulutn. 
when  once  tlie  ore  is  formed,  ia  lockefJ  b;  the  foUowiug  arrange  men  t. 
The  nick,  pinion,  and  pondiilnra,  arc  held  by  an  oblong  frame  whicli  is 
free  to  more  ^'ertically  and  nliich  is  raised  by  the  action  of  an 
electro-magiiet  iu  the  main  circuit.  Ah  sooa  as  the  flrame  reaches 
a  certain  dietoiicc  IVom  its  state  of  rtxl,  a  unall  tongnc  attached 
to  the  fmme  cat«bcs  in  a  recew  in  (he  body  of  the  lamp  i(«elf  ami  lock* 
llic  whole  thing.  So  long  as  the  tougoc  remains  io  the  recess  the  upper 
carbon  connoL  deso^nd.  no  matter  how  largi"  the  an;  may  Ije.  Tlie  electro- 
magnet, which  is  nmally  of  the  solenoid  form,  i»  oppoaed  hy  a  spring,  the 
toosioD  of  wbicli  regulates  the  size  of  the  arc.  It  is  also  arranged  ia 
aonio  forms  to  oompress  a  reservoir  of  air  in  falling,  that  the  arc  ofay  not 
change  too  suddenly. 

The  lamp  shown  in  the  drawing  is  a  later  one,  nn  impri^reinent  in  tlie 
paints  of  simplicity  and  strength,  m  is  the  stdeuoid  clcctro^iuagaot, 
e  ia  the  core  which  ia  sucked  into  Uiu  oeQira  ofm,  in  proportion  to  the 
strength  of  the  current ;  H  ia  a  lever,  pivoted  at  r,  which  transmits  the 
downward  moti-m  of  the  ajre  r,  to  the  frame  /",  which,  with  it«  wheels 
and  rtick,  rises  veitically,  forming  the  are.  The  brass  sector  «,  is  Jirranged 
to  oscillate  with  the  pendnliim  p,  and  to  this  sector  is  attached  another 
pendulum  y,  whose  office  ia  Ui  I'wk  the  frame  when  it  has  formed  its  lu-c. 
This  it  docs  by  slipping  under  a  pile  on  the  lever  tl. 

When  the  strength  of  the  current  falls  lielow  a  certain  figure,  the 
core  e  rises  and  releases  q,  which  again  allows  the  st-ct-or  a  and  i>pndiilnio 
p  to  vibrato.  While  p  is  oscillating,  the  rack  is  enabled  to  move  the  tnun 
of  wheels  and  move  down,  thereby  shortening  tlic  arc.  This  again 
restoring  the  strength  of  the  current,  causes  c  to  Iower,/to  rise,  and  g  to 
lock  the  whole  as  before. 

In  the  simple  ponduhuu  lamp,  the  size  of  the  arc  and  the  strength  of 
the  ouiTcnb  may  vary  very  much,  so  long  ad  the  engine  will  follow; 
increasing  speed  when  the  arc  increases,  and  vira  tm-.trt.  It  is  ohvioiis 
that  for  working  several  tamps  in  one  circuit,  the  cliaugea  iu  the  streugtU 
of  tbo  current  would  be  Loo  great,  so  that  this  form  is  only  used  to  pro- 
duce one  very  large  light  from  one  dynamo. 

Where  more  than  one  lamp  is  required  from  one  machine  the  diffov- 
eutial  pendalum  lamp  is  used.    The  constriictiou  of  this  lamp  is  precisely 
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ttio  Bfimc  as  in  the  atmplc  Uinp.  excejit  that  a  i«(»iid  elaotnMiuiginl} 
usuull^r  OD  tlio  solenoid  principle  and  foil  hj  a  shunt  wire  Mttm  the  an, 
is  cmplnred  Ui  pull  the  fiiune  down  and  rel«i«  the  peiidiilam  aa  toon 
as  the  un:  reiichcs  a  certain  size. 

Neither  uf  these  lamps,  which  it  is  only  fair  Lo  b«j  work  rcnmrlcnbly 
well  in  places  Tor  which  thuy  nrc  suil«d,  arc,  iii  the  writer'n  opinion, 
adapted  Tor  collicricft,  fur  th«  siuplo  reason  that  should  anr  of  tho  parts 
g«t  clogged  hj  coal  diisl  and  oit  sluggishly,  U>g  lamp  oiuai,  feed  badi/, 
causiiiff  fiiokcriug,  extiDcliou.  and  so  on. 

In  the  ci.xnrii  lamps  the  doclcwork  is  replaced  hy  budio  form  of  datdi, 
BO  amLUj^ed  tlint,  whcu  uo  current  is  poising,  the  top  carimn  holder, 
usually  a  tube  sliding  vertically  thmngb  tbo  lamp,  is  free  to  move  op  and 
down.  On  the  rurrent  pasfling.  an  electro-magnot  iu  the  main  circuit 
gcDeirflly  (Lberc  are  a  few  notable  exceptions)  actoatea  the  clutch,  causing 
it  Rnt  lo  grip  and  then  to  mise  the  u]>i^k.t  carbon  rod  to  the  distance 
ncc?a«ary  to  form  the  arc.     The  feeding  is  aroomplisbed  in  various  ways. 

In  the  Brum  and  Wrston  lamps  the  siune  electro<magnet  which 
actuates  iho  cluu;h  curries  on  it  a  kK>p  or  sliunL  wire  similar  io  that  in 
the  clockwork  lumps,  wound  m  thiit  the  magnetising  effect  of  thia  win 
is  the  rererso  of  thut  produce^]  by  Uie  thick  wire  in  which  the  main 
current  is  [lassiug.  The  resuU  is  that  ao  long  as  tfie  arc  is  small,  the 
magnetism  due  to  the  shunt  wire  is  very  feeble  and  has  no  effect  on  the 
main  ;  as  the  arc  increaaee,  however,  the  shunt  gradually  aoquires  strength, 
and  at  uncertain  intervals  ttto  clutch  is  partially  reteased,  allowing  the 
carbon  tiotder  to  slide  timtngh.  tn  the  Brush  and  Westou  the  clutch  is 
lioiply  a  brass  M-usher.  Fig,  4,  Phitc  Vll.,  shows  the  Bmsli  lamp, 
and  aa  it  has  acquired  a  oortain  celebrity,  it  may  not,  perhaps,  bo 
amiss  tn  describe  it  more  particuhkrly. 

In  Llie  Bstrfln  Imnp  as  now  made  there  are  in\'ariably  two  pain  of 
carbons.  The  lower  are  held  in  sockets,  a  a,  on  a  circuUr  base,  supported 
by  ttie  fnunework  of  die  lamp;  ihe  upper  are  held  in  aocketa  attached  lo 
tubes,  b  b,  which  slide  rcriically  through  holes  in  the  tVamc  of  the  boi 
in  which  the  rvgulaiiug  apparaius  is  vonlaiutil,  und  inside  larger 
talxs,  e  c  rising  iVum  the  Iwx.  The  tubes,  6  A,  are  tilled  with  glycerine 
luid  anler,  a  small  piston,  d,  worbi  iiiRidOj  suspended  l}y  a  wire  fiY>m  the 
top  of  the  box,  the  result  being  that,  although  the  washer  forming 
the  dutch  may  It  quite  kwae,  and  tlie  electro- tnagoot  fre<iaunti/ 
lias  very  Utile  bold  on  it,  the  carbon  bolder  is  by  no  means  ftw  to  slide  np 
anildown.  Its  moti<'mis  ^-^^y  slow  when  no  current  ia  paasiog,  so  thatibo 
nipilaUoo  or  tlie  lauip  is  aluxjst  imU'pcudenl  of  the  el^otrioal  conditions  t 
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or,  perhaps,  il  would  be  more  correct  to  say  that  the  condition  of  the 
electrical  cireuit  determines  n-liether  the  carbonn  iOiaI]  he  Free  Co  fOide 
downwards  as  fasl  as  the  glyccriiio  inside  the  lubos  will  allow  tliem. 
The  descent  of  tho  Lubes  is  furtliur  rusiiited  b;  a  {wir  of  eraiUI  wire 
bmBhoR  prening  on  tbcin,  whose  preinire  can  be  ndjusbcd  a»  roqairod.and 
by  a  gDiall  brass  ^-e»el  holding  glycerine,  in  which  works  u  pisUin  atUched 
to  the  armatiia*. 

The  eloctrn- magnet  in  tho  Bnuh  hunp  is  of  the  Kolcnoid  form,  that  is  to 
say.  the  wire  is  wound  on  tnlica,  and  inside  tlioae  tuliea  slide  rods  of  iron, 
winch  are  aucked  up  or  allowed  to  fall  according  ta  bha  magnetic  effect 
increoacs  or  docrcaseii.  The  armaltirc,  ff,  formed  of  the  two  cures,  with  a 
connecting  piece,  nctUHtea  the  liflinp:  armngemcut  ahowu  in  Fig.  i,  Plate 
VII.,  which,  when  the  nrmatiire  rises,  first  tilta  tho  washers  on  each 
carbon  so  as  to  form  u  grip,  and  then  raises  them  till  the  lilliiig  power 
of  the  magnet  is  lialanced  bj  the  weight  oppomd  to  it.  The  lifting 
arrangement  ahown  at  Tig.  -1  is  ao  arranged  tlmt  it  lIRs  one  carbijn  firet, 
and  llien  tlie  arc  fumif  between  Uie  uiher  jutir.  The  jiuir  which  burn 
first  arc  suppofled  to  born  completely  out  bcfoiic  the  others  atiu't.  In  prao* 
tioc,  however,  this  very  mrely  happeiw  ;  frequently  one  carbon  sticks  and 
the  lainp  guc«  out,  until  tho  irthcr  one  falls  down  and  makeA  ita  arc 
There  is  no  proviRion  in  this  lamp,  iis  there  is  in  must  later  lanipe,  for 
i^tilatiug  the  «zc  of  the  aa-  at  will.  In  the  limsli  lamp  the  size  of  the 
arc  is  dependent  upon  acvcrul  point*,  over  which  the  uacr  has  frequently 
DO  control.  The  viscosity  of  the  glycerine,  both  in  the  carbon  balder* 
and  the  regulating  cylinder,  but  esjjecially  in  the  former,  very  at-rioatily 
affects  the  working  of  the  lamp,  ijuiic  irrt*|)eclive  of  the  electricjil  oon- 
ditions.  If  the  glycerine  be  too  thick,  supposing  everything  else  to  be 
working  properly,  the  lamp  will  feed  more  alowly  than  it  ought,  ita  arc 
will  increase,  the  light  will  l)ecomc  blue,  and  it  wilt  litiiilly  go  out,  or  nearly 
90,  for  a  Bliort  time.  On  the  other  hand  if  the  glyoerino  he  loo  thin  the 
lamp  may  feed  too  quickly,  and  so  drop  into  contact.  Kach  lamp  in  the 
circuit  is  aUu  atfected  very  much  by  what  the  other  lamps  are  doing  as 
well  as  by  its  own  Uha^i'iJiir;  bo  nnuJi  bo,  indeed,  that  one  faulty  latnp, 
one  that  feedn  either  t^jo  slowly  or  too  quickly,  may  cnnsc  till  the  others  to 
bum  badly. 

Bapposc  a  circuit  of  sixteen  lamps  to  be  started,  all  with  small  arcs, 
the  engine  at  prijj)er  speed.  All  the  ares  ineruiiue  in  Imrning,  and,  iinltsa 
either  the  feed  of  the  lamp  is  vury  fine  indeed,  ur  the  engine  follows 
readily  acoommodtiting  tttf  speed  to  the  resistauce  uf  tlie  circuit^,  or  both 
combine  to  keep   the  cnrroni   strength  conBtnnt,  the  latter   will  in  a 
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ibort  time  be  vcr^  much  rodoced ;  cons&qucnllj,  (he  ttfting  [x>n-cr  nf  Ihe 
ma^Dcts  is  nHjQucMl  bj  the  two  factars,  the  iocreBBed  rcvcrao  actiun  of  the 
Rhnnt  coils  nnd  (he  docrcued  strength  of  the  main  currciit. 

Under  the  beat  oonditioiu,  when  the  lamps  are  deuu,  the  glvccrinc 
Biactly  uf  the  right  Tieooaitjr,  und  everything  perfectly  adjoated, 
the  armature  is  continnuUj  tnuving  up  aud  down,  ulbwiiig  the  carbon 
bolden  to  slide  down  by  a  lacceBsbn  of  mi&atc  siipa. 

The  very  be»t  working  that  the  writer  has  otlt  seen  with  Brush 
lamps  conaisUi  of  a  aucoosaion  of  amaU  alipa,  CAi?h  slip  making  a  flicker. 
Bui)po6e  that  one  or  two  of  the  Uiups,  »a  may  eiwily  liappeo,  on;  not  in 
[perfect  workiug  ordar,  and  that  two,  feeding  nluwer  than  tlieyahonld, 
iTnakc  long  ann;  the  current  strcngtn  decrcaACA  dtill  furthtr  for  a  time, 
till  t)ie  faalty  lampn  are  automatically  cut  out,  in  a  way  which  will 
bo  exphiiuod  |ire»cutly.  Tliia  will  |irod<icc  ou  equally  sudden  aud 
nmeiiroca  a  very  great  increase  of  the  current  strength,  aud  cause  the 
feed  of  the  rest  to  bo  tcmpurarily  suaiwnded ;  then  lho«c  lamps  that  happen 
to  be  in  a  favourable  positiun  make  lung  arcs,  and  produce  continual 
changes  in  the  volume  of  the  light  given  out  by  each  lamp ;  on  the 
.Other  hand,  the  current  nuiy  be  m  weakened  that  there  is  not  sufficient 
ttngnetism  in  s>jmG  of  the  electro-magnets  to  Iiold  up  tlivir  carbons, 
whtth  ooRscfjiH-ntly  fail,  nnd  the  light  goes  out  At  one  minute  there  ia 
a  good  whiu-  tight,  at  the  next  a  blue  light,  and  the  next  none  at  al). 
Unluas  Lite  engine  is  very  perfectly  governed,  too,  it  follows  the  variations 
of  the  circuit,  a/hr  they  hai-c  taken  plnue,  so  that  the  irregularity  is 
increased. 

The  automatic  cut-out  attached  to  Uic  BniHh  lamp  is  certainty 
the  part  to  which  wluiievcf  Buoocaa  the  Brush  luiiip  has  attained 
Is  must  dne.  It  consists  of  another  small  electro-nuignetf  led  by  a 
wire  funning  purl  of  the  shunt  coil  uf  the  electro- magnets  tluit  work 
tlie  apper  carbon.  It  is  faced  by  a  light  onunture.  whose  end.  Lipped 
with  copper,  is  oppiisite  auotVr  copper  pole,  which  la  ao  arranged  that 
when  the  arc  attains  a  certain  aixe,  the  armature,  being  attracted, 
aiiiplefin  the  circuit  betwatn  the  terminals  of  the  lamp  without 
throDgh  the  ooQs  at  all;  the  corrent  paoiing  on  to  itie 
next  lamp,  and  thus  avoiding  ttKr  danger  of  putting  iIm  whole  of  the 
lamps  out  by  breaking  the  circuit. 

Another  fiMiturc  in  the  Bnisti  lamp  that  do  doubt  helped  to  snch 
foooas  OS  it  aitainod,  was  the  complete  manner  in  which  it  voa  sent 
out.  F.veiry  care  was  taken  so  that  ihe  lamp,  globe,  hood  above,  altding 
icrceu,  Ac.  ahuuld  be  perfoct  aud  the  light  protected  from  all  wcetliera. 


BLECTRIC  UGHTntO. 

In  the  Wrktom  arc  Uunp  an  ordiDor;  electro-magnet  witti  solid  corcB 
IB  nsecl,  the  shuiit  coil  bt-ing  woiinil  in  a  spwiul  manner,  |irc8nmiiblj  to 
iocrcaw  the  sriwitirrnefifi.  It  has  no  glyorine  in  the  curbon  holder, 
though  it  has  the  glycerine  dasli-pot  »ttiiched  to  the  armature,  lu  in  the 
Bnmb. 

On  tlic  other  hand,  the  arrangement  of  the  doable-carbon  Ium|)  is  not 
tit  simple  M  the  nriisli,  the  rarbnii  not  in  uoc  being  locked  until  the  other 
is  quite  harot  nnt,  and  biiving  a  special  electro-iuAgnettc  arrangenieat  to 
releaac  it.  This  tntnp  is  o|X!n  to  all  the  fiiults  of  tlie  Hrush  in  tlie  inaU>er 
of  DnsteadJDCitB,  Imt  in  n  minnr  degree. 

lu  any  circuit  of  cither  West<ju  or  Bruali  lHmi)«,  it  will  rarely  be  foand 
that  tiro  Iamb's  born  ulikc.  or  thit  an;  one  liira|)  will  give  the  sitmi;  li^ht 
for  any  length  <'f  time.  The  reaiHtn  la,  iu  the  writer's  opinion,  that  the 
whole  thing  i»  so  entirety  oat  of  the  engineer's  control  —except  in  so  Ikr  as 
he  can  guard  ngainitt  |Ktssiblt>  dihire  by  cnrcrnl  uttention — that  he  bos  not 
that  ouDinmnd  of  the  apparatas  thiit  he  should  huvc,  and  timi  ho  has  in 
otha  lamps. 

The  Brockie  comuintating  Inmp,  Fig.  5,  Plate  VII.,  is  the  one  thnt 
the  nritor  belieres  to  be  for  olheritn,  and  other  large  works,  by  ta  the 
best  that  can  ho  used.  It  is,  for  out/-door  work,  the  etcodiea^  the 
simplest,  and  raoflt  easily  managed. 

There  is  the  stme  frunework  as  in  the  Hrush  nnd  Weston,  surmounted 
by  a  box  holding  the  clertro-tnngnet  and  regiilnting  arrangement.  The 
top  carbon  holder  slide*  through  this  box  as  uonal,  through  a  clutch,  Figs. 
1  and  S,  Plate  VIII.,  oonsi»Liug  of  a  short  hollow  cylinder,  a,  through 
which  the  carb<.in  holder  pnEHCs. 

At  the  t-'p,  h,  one  hiilf  the  cylinder  is  cnt  away,  its  place  being  taken  by 
a  hinged  bnisa  leaf,  c,  aupportiug  a  suihII  steel  plate,  (f,  in  which  a  semi- 
eirt;ulars|MU«ha8beeiiflled;  this  spu'-^;  faces  the  ojujositf  hnlfuf  the  cylinder, 
forming  with  it  Che  wuslier  used  in  the  Urush  nnd  Weston.  When  the 
leaf  is  doi^u,  the  rod  can  more  quite  frec-ly  np  and  down.  When  the  leaf 
is  raised  it  gripa  the  np)KT  curl^on  bolder,  nnd  then  the  whole  elntob  and 
npper  carbon  fine  vertir^-illy  t.og«'t!it'r,  forming  the  «rc.  .Miuvo  the  clutch 
is  Iho  electro-magnet  which  works  it,  nnd  to  whose  iirmiiture,/,  the  leaf  of 
the  clutch,  iu  the  single  lamp,  is  rigiilly  attached.  Below  tlic  dutch  is  a 
screwed  tnlic  and  li»ckingoollar,^,  8(^n.-win^'  into  the  IxHtom  of  the  hox; 
the  upper  carbon  holder  also  posses  throngh  thia  tube,  whose  office  is  to 
regolate  the  size  of  tlw  arc.  As  the  distance  tlirougb  which  the  armature 
can  rise  is  Hied,  the  hii^hcr  the  point  nt  which  the  eluteh  coramcnces  to 
rise,  the  nmaller  the  arc,  and  vke  vernd. 

vou  rxirr^wM.  E 
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Tbo  clHrtro-magnt't  is  fed  I)/  »  wjsirati;  wire  direct  from  tlie  machine, 
ud  forming  n  shimt  to  the  main  oiirpent.  This  current  is  broken  at 
diort  ioterrals  of  time,  for  an  iuHUiiit,  by  a  omniutailitg  arraiig«mcnl 
filed  in  the  enpne  lidaae,  Ui  be  jmaently  iI«MTilK;d.' 

Tlw  action  of  tlif  lamps  tWn  Is  as  fuUi»wft:— When  the  current  pASSCS, 
the  top  carboD  holder  is  picked  up.  fyrtuing  Ibe  arc.  Before  it  hM  time 
to  alter  its  redsUuoe  mitdi,  the  oommntator  in  the  engiDc^hooBC  breaks 
the  earrent,  the  top  carbon  holder  is  released,  the  top  carbon  drops  itpon^ 
or  nearly  upon,  the  bottom  one,  and  u  inM«Qtl;  ro-act  to  it«  original  arc. 
The  result  is  thai  a  Broker  is  produced  which  is  luutlly  perceptible  la  the 
open  air,  and  behind  ground  glam  or  opol  is  abaolntely  impenxptiblc. 

The  commotAtor  is  Bhow-n  in  Fig.  S,  Plate  VIII.  1 1  coUitdstA  ofa  Iffaw 
box  oonlainins:  a  toothed  wheel,  a,  revolving  ou  a  ipindle  in  the  centre. 
The  wheel  ra  ranspd  to  revolve  by  meane  of  a  pnlley,  e,  driven  by  a  small 
«tn»p  frrtm  any  mnvcnient  sonrre  of  fxiwer,  iinrh  n»  the  spindle  of  the 
dynnmo.  the  axle  nftlii-viifpnL-,  etc-.;  wbiub  b  atUwhcd  to  a  worm.  f/,gearing 
into  the  toothed  vrhet'l.  The  whoel  li;ia  aim  an  eccentric  pin,/,  on  ita  upper 
fiue.  Bonnd  the  Imi  are  pivoted  small  pnuls,  k,  which  prm  against  tltc 
spindle  of  the  centre  wheel  and  are  kopt  prcs»*jii^'  agaiiiai  tt  by  strong 
■pringa.  The  pauls  nre  ineuluted  from  the  body  of  ihe  bux  and  &um  each 
other.  A  wire  ia  taken  fWim  the  poBitire  aide  of  the  machine  dircut  to 
the  b<.>x.  The  current  delivered  by  thifi  wire  is  distributed  between  the 
pauls,  and  by  them  and  wire«  connected  Uy  terminals  attaclivd  to  them,  to 
the  lamps  they  hnve  to  feed.  As  the  wheel  revolves,  the  eccentric  pin 
oomes  to  each  paul  iu  wicmssioD.  pushes  it  away  &om  the  spindle 
against  which  it  was  preaing,  Ktill,  however,  maintuinlng  the  current 
nnbrokGn,  ami  then  later,  aa  it  olijis  out  from  beneath  the  paul,  allowing 
the  latter  to  fly  Irikck  to  the  spindle  iu  the  centre.  During  the  short 
interval  oc«npied  by  (he  paul  in  flying  hnek  to  the  sjiindle,  the  current 


*  Bkockii  LAHr.—Tlie  writer  hM  ■ummkImI  Ui  dU|wnun«  with  tha  w|ni»u 
bfftoeh  wtr»  fin-  foMlnf  Ou,  rketn>-mMgatt,  In  (h»  cmo  wIwti!  th*  iMnp*  uv  nni  in 
fmtalid  sn--,mrli  Ump  taking  lu  currvnl  diivrt  frow  l\w  niM-liii»  In  a  ■aull  in- 
■tallalWM,  etuiB<tiiiir  of  two  urc  Uiu]*  and  20  InMiMlMceoi  Uni]>t  ilul  k»  ham  noHttlr 
Aud  for  tl)c  I^*»llll  Duirrjt)  Co.,  at  Itwir  umr  (leorg*  Pit,  u«b  uc  lanpi  and  Mob 
grfip  'if  btcandaicral  Ibiuih,  IsIiin  iU  camnl  tUrvet  froni  Um  ■aaUna.  Tba  wirt 
forming  tlm  mtl*  <if  tb«  d«ctn»-nucnal  ooiitraltinfr  llw  f«Ml  tanu  part  nf  llw  tam» 
eircuil  witb  tW  carbon*,  thttv  bciny  uo  wrjfmte  wire  for  It.  8a  Ur,  lif  UmiM  Imih 
naMrkaUjr  wall,  smI  Umto  ii  Bo  diOeultj  sboiit  tba  tted.  la  ttet,  Um  wriUs  hM  had 
Amm  bonOar  whhml  lbs  mamaMar,  tte  teoip  tokiiig  iu  fbad  tncrdjr  by  Um  mmkta- 
tnc  utloo  of  it*  oirn  an  opoo  Um  boLlinff  ia>«<>r  of  iu  ovn  ■Wtm-tiM^iML  11*  b 
lianl^  pnf«rsd,bo««r«r,  l«4ia|iMiw«itli  lU  ojMUuiUior,  m  »  mb,  ■!  jnwnt. 
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paastng  to  Chat  Intnp  or  snt  af  lampa  is  brokrii;  with  the  result  that 
the  upper  curboii  hulUcr  js  releaaed  Tor  »ii  JniMAnt,  during  whkh  the  lamp 
IB  Tft-set* 

There  is  also  a  ver7  iiigenionR  dcmble-onrbon  lamp  li;  Mr.  BmckJo, 
Fijf.  7,  PUu-  VITT.,  on  mnuh  thfi  miik'  prinri[tlo  as  thi;  fiowble-carboii 
Brush,  aainaij,  ooe  carbon  is  picked  op  bel'uro  the  otb«r,  aud  is  held  clear 
aoLil  the  other  bams  oql 

It  vould  he  difficult  to  inuunnc  a  simpler  liunp,  and  on«  m  wo]l 
«dftpt«d  for  eoUierj  work,  n«  thu  single  lirockio  lump.  One  great 
sdvauLagB  it  puracasea,  too,  is  that  it  cuu  be  worked  niih  any  machine 
withont  being  spocioU^  confttruotcd  Tor  Jt.  Witli  nearlj  everj  other 
lamp  it  is  n«:«narv  that,  the  cleclro-maf^ncU  of  the  lamp  «tioiild 
be  wound  in  aocordKuco  nitb  the  cuiTcnt  it  ie  d<»ired  to  work 
wUfa.  Should  the  wire  he  lar^,  for  instance,  the  m&f^etiu  power  ia  not 
obtained  with  a  smiilt  nirrcnt ;  and  shnnM  it  he  small,  it  can  only  carry  a. 
limited  current,  utlierwiso  the  wire  would  beat  and  dwtmy  tht;  iniwIaUon. 
With  tlw  Bnx'.kic  lamp  tbii  difficulty  itt  HVnidetl.  No  mutter  what  wire 
the  tamp  tn  wound  witfa,  within  t'crtain  large  limiu,  nnr  what  cnrrent  the 
machine  will  furniith,  one  can  always  be  worked  with  the  uLher  with  the 
aid  of  a  piece  of  iron  wire,  bm  bIiowh  in  Fig.  rt,  Plato  VIH. 

The  wriUT  has  hnd  these  lamps  working  over  conlinjr  screens  and  in 
the  hiiniifi  of  colliery  officials  for  several  ywirs,  without  the  uligljtcBt  liiteh. 
He  has  seen  a  lamp  with  half  an  inch  of  coal  dnnC  in  the  liox  working 
fairly  well,  and  does  not  know  of  any  other  lamp  that  would  work  under 
similar  conditions. 

The  havKo.  lamp  is  the  only  plutch  lamp  the  writer  knows  in  whioh  tho 
carbons  arc  apart  when  at  rest.  Fig.  9,  Plali-  VIII.,  allows  the  lamp. 
There  is  tliQ  usaal  framework  »nd  box  surmounting,  throngli  which  the 
carbon  holder  passes.  The  clubeli,  wliieh  ik  in  the  form  of  a  thick  washer, 
fitting  ratliDr  closely  to  the  lulw.  forming  the  iipfMir  uirbon  holder,  is  hold 
in  audi  a  position  by  »  strong  spiml  spring  ]tlaced  for  the  purpose,  that  the 
Qpper  carbon  is  raised  from  the  lower  to  the  diitLauco  required  to  form 

*  The  HrTlt«r'k  Hrui  \inv«  iiitrnducMl  a  iivw  furin  of  coin  inula  tor,  wbicli  i«  •liuwn  In 
I'l^SandO,  llnic  VIII.  It  ian  linuu  ilroin.  ■i^iiiiat  wlatli  invu  ipriiif^  fi  Jk.  Tbo 
draw  Inkes  the  place  of  thn  timthnl  wheel  in  thn  nrifpnitl  miniiiiitAlur,  reoeiviiiK  tlie 
cnrrvnt  fur  tbe  foed  wlret  dir«K;t  trom  tha  mavliIiK!-  antl  dinlributlun  it  lHjl.w(!ru  tliB 
qiringa,  front  wire*  conuutiU^d  to  iW  ivnuuiaJii «  p,  uoiivcjr  ittotlio  ilIfTinrnt  ]nm[w. 
The  dnim  U  cauMd  to  revolvw  ciihrr  by  ■  strap  from  mij  TOin-viwoiit  noarct'  of  power, 
or  ill  Bnjr  oUior  mtvimor,  Oii  Ihe  f»c.B  at  ihe  dmm  ktp  hituiII  intcrvala  ()t  inttilntiti^ 
tnftterikl,  c  f,  with  wliirh  the  iiprittg^  cntae  lata  cnutACt  iii  ftaccrjuloii,  1>r£«iking  tlic  fiwd 
OirBiiit  for  the  luwll  int«rval  duKug  which  tt)«  apring  ii  iHwmnfr  orrr  the  innuhktod  gap. 
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the  arc.  ThQ  only  rlcctro-mognct  in  the  Inmp  ts  fed  hy  n  RhnDt 
ecroas  the  arc,  nnd  ie  »>  nrrvtged  tlikt  when  llie  arc  reucht«  a  certain 
use  it  pullA  dowa  the  elatch,  slightljr  rdeuiog  Uie  Of^per  cirbna  holdtr 
and  allowing  it  to  fitll. 

The  lamp  ii  simple,  but  has  two  grave  faultu.  The  fact,  nlreody 
pointed  out  in  cnnnccLion  with  nnother  liuup,  Liiat  a  siiecJal  furin  of 
machine  K  ru(piin>d  to  work  with  it,  and  the  great  uncertainty  of  the 
feed.  Now  the  lamp  hnmn  n  \otig  arc  before  feeding,  and  iWn,  perhajw, 
maka  a  hig  feed,  greatly  reducing  the  light;  and  a^ruin,  it  may  only 
bum  a  small  »ru  bi-forc  feeding.  Apparently,  to<>,  tliere  Beems  to  be  no 
mcanii  of  regulating  the  fbed.  The  writer  alflo  object*,  as  U-ing  wrong  in 
principle,  to  the  spring  always  being  in  a  niate  of  tension,  bulb  when 
in  ur  out  of  use. 

The  only  other  lamp  in  thisfleries  that  the  nriter  pmpoacft  to  describe 
is  the  MoToit,  Fig.  1 1,  Plate  X.,  which  hiw  been  worked  out  by  the  firm 
with  which  he  is  conaccwd.  Alter  c;irefully  watching  the  working  of 
the  Bruah  and  iJic  other  lamps,  and  carefully  atudying  the  Brockie,  It 
seemed  thnt  the  nnsteadiucM  so  noticeable  in  must  arc  lamfis  vcm  dne 
prtnoipolly  Ui  two  canaes  ;  the  feeding  taking  place  at  Ujo  long  intervals 
of  time,  and  the  increment  of  feed  being  too  large.  In  the  Motor  lamp 
he  believes  these  two  defccta  have  been  quite  overcome.  Tlie  lamp  has 
liol  y«t  been  placed  in  the  market,  und  is  nut  to  be  recommended  for 
ooIUerieft,  except  in  s|iecial  placea;  but  ftn-  indoor  work,  to  illuminate 
large  open  rooms,  whciw  now,  owing  to  the  flickering  of  the  lamps,  it 
irould  be  neoessaiy  to  have  a  number  uf  arc  lamps,  it  will  In-  runnd  ex* 
ceedlngly  well  adapted,  eapecially  flinee  it  lends  itself  readily  to  sub- 
division. It«  ctjnstmotion  is  very  similar,  in  many  puinia,  to  olben. 
There  is  the  usual  framework  with  the  bu.x  surmounting  it.  Tbc 
Rgnlatiog  arrangement  nmsistfi  of  a  lever  a,  supporting  in  ita  centre  a 
clutch  b  similar  lu  Lhitt  which  hu  been  deacrilied  in  the  Brockie  lamp. 
The  ddteh  is  actoalvd  by  an  electro-magnet  t»  \a  the  main  circuit,  which 
mtttscta  an  armaturo  a  attached  to  one  eml  of  the  lever.  The  other  end 
ia  supported  by  a  ypinl  lipring,  whose  tension  can  be  ndjnsted.  Over 
thttt  end  of  tbc  le%-er  is  a  disc  c  having  a  swelling  or  projection  st  one  or 
men  points  in  ita  ctratmfercnoe.  The  disc  rerotres  In  contact  with  the 
mkI  of  ths  lever,  being  actuated  by  a  small  worm  and  wheel,  revolved  by 
m  electro-molor  *.  The  electro- m> •tor  iA  fed  by  a  xhunt  current  ocmsh  the 
arc,  and  is  M  ar^H^od  thai  it  mly  receives  auIDcimt  onrrent  to  drive 
the  wheel  when  the  arc  k  at  a  tjcrtain  tiatt  •O'l  from  that  [Miint  the 
htrgtt  tbc  arc  the  fiut«r  the  motor  go«fc  and  rin  wni.     At  the  disc 
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revolve*,  each  timo  that  a  projection  oom«  to  the  lerer  it  depresses  that 
end,  and  with  it  tiic  clulcli.  causing  a  vcr^  uiiiiutv  Flip  uf  ilie  carbou 
holder.  The  leed  i&  arr&itgi^  its  iiciirl/  aa  poasibic  in  exact  [iroportion  to 
the  coB9ampt.ion  for  a  fciven  ciirreoc,  but  slightly  iii  excess,  so  ittat  it 
coDstaatly  keepi  np  the  supplT  to  the  proper  limit.  Should  Uicru  t>o  uu 
iiic-reiLSe  uf  arc  from  aay  accJilunUU  l-uum;  ilw  luutur  eitnply  ruus  fusu-r 
until  it  hoB  reduced  the  nrc  to  it«  proper  aizc,  giiing  slower  and  slower  u 
this  is  accumplished.  i^houM  aUo  the  eurrvnt  titix-ni^th  incrctisc  from  mj 
caBse,  as  will  oceusiuuuUy  hajqHoi,  causiu):  the  carbons  to  ham  awaj 
bster,  the  propurtion  of  the  iDcniOBe  received  by  the  shunt  will  ennhlo  It, 
by  runniDg  faster,  to  ko«p  up  tlie  euiipU  in  acctirdnnce  with  Che  iiicraufed 
coDBumptioD.  It  will  be  seen  that  this  Intup  uccomplislics  aiioUicr 
object  in  bein;;  more  indL-{>eti(leDt  of  uhut  is  goiti^'  on  in  other  lam[M  in 
the  same  circuit,  within  very  wide  timit«.  So  far  ns  it  hits  been  tried,  it 
burns  absolutely  without  a  flicker. 

PURBLT   BLECTKICAL   LAMPS. 

The  PiLSEX  Itimp,  Fig.  1 ,  Piute  IX.,  is  one  that  rtauds  cjnitc  by  ilnctf  j 
lht;i-e  is  no  other  like  it.  [ut.ide  tlie  tjox,  above  the  u&uiU  framework,  »ro 
two  solenoid  elct^o-magneta,  ouo  over  the  othor ;  one  is  in  die  main 
cirocit  and  the  •then  in  the  shunt.  The  upjicr  carbcm  h'older  is  oon- 
neoted  to  an  inm  md  made  li)(1iter  at  itd  cuds  th»n  in  iho  middle,  and 
this  slidua  frcetj  thriiugh  both  solenoids,  taking  np  n  position  dependent 
on  the  strt'Ufttli  of  tlie  (.-urrent  in  each.  Tiiug,  when  t)ie  current  first 
pneacs,  the  arc  is  furmed  by  ihe  up{K>r  curbon  being  ruibcd,  the  mala 
Solenoid  having  the  strongest  pull.  As  the  arc  incn-nsc^  the  shunt  solenoid 
gets  a  gi'eatcr  pull  and  lowers  the  utrbon  holder,  uhicti  rcnmins  where  it 
IB  placed.  The  lump  bunm  vrull  wlieu  placed  in  a  current  suited  Lo  it, 
but  the  above  simple  cxinBtruction  iiiia  \Kvn  cwiipliiaited  by  the  luJcliUon 
of  automatic  oomprmtating  i-esiatancui,  und  other  delicate  appuraluK,  that 
render  it  ratlier  un&ire  to  \k  put  futo  inexiK'rieuiSjd  liiiudji.  The  grtat 
feature  uboiit  the  lump,  ttpon  which  the  regulatiuii  deiximis,  is  the  for- 
mation of  the  iron  corc,  which  renders  it  more  sensitive  to  the  varyiug 
pulls  of  main  and  shunt  soleuuidji. 

The  GiTj^mBR  lamp,  ishich  naa  first  construnccd  on  the  plan  of  tUc  old 
Scrrin,  as  dcsoiibed  in  the  text  Iwoka,  viz.,  with  nn  oblong  box,  from 
which  rose  the  siaudards,  one  carrying  the  upper  and  the  other  the  lower 
carbou  holder,  is  now  constructed  iivith  the  usual  hanging  framework 
iutrmluctd  by  the  Brush,  the  rcyuliUing  ap^Kinilus  lK.'iM;j  «>»  the  tnp.    The 
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icgnlator  is  eTwedingly  novel.  There  is  no  clalch  «r  clock-work  of  «ny 
kiod.  The  upper  carboD  bolder,  or  at  least  tbat  portkin  vliirli  puBsn 
through  tlie  box,  is  of  iron.  Fuuiu/*  tlm  is  an  elot'tro-tnA^ifft  pivoted 
on  trannions  at  the  centre  of  itR  lenjrth,  tlte  clectro-majfuel  b^jii);  fed  bf 
the  mikin  current.  On  one  side  of  one  pr>Ic  of  the  eloeti-v magnet  id  a 
block  of  iruii  Hxi-d  lo  tlio  fnune  of  ihe  Uinp,  iind  the  pcsitioa  of  thk 
htmp  of  iron  is  fmi:h  that  tlie  oluctro-magnct  lietng  nttractcd  towards  it, 
and  tnrtiJQg  on  its  axis,  JU  other  end  attroclini;  the  iron  upyH.T  carbon 
holder,  raiux  Iho  tattor  a  sliort  distuiiw  from  the  lower,  fumiing  ^e  iirc. 
As  the  arc  increases,  the  titrcn^'th  of  the  current  dccrcMe«,  and  with  it  the 
atrength  of  tlic  niaji^ct  and  its  hold  on  tlic  opper  carbon  holder,  the 
result  being  that  the  latter  folk  until  ttic  magnet  again  ucr)Uirai  Btreni^th 
sufficient  to  hold  it  in  ite  place.  In  order  to  Aioilitat«  the  action  of  the 
Ismp  both  polea  are  roandcd,  ao  that  onlj  a  «a)all  anrfauc  is  in  contact, 
the  two  irm  surfaces  W\ng  further  magn^'ticnlijr  iueiilaled  hv  u  thin 
oovering  of  bmsfl.  Ar  tlicrc  woiiM  lie  gnmt  dun^r  that  the  lamp  would 
be  irregular  in  action,  making  a  longer  and  Inngcr  arc,  and  then  porbapa 
dropping  right  into  (;<vnt:ic-t,ttie  liglit  going  tiUt  ultugether,  a  simple  mug- 
netic  broke  ts  added,  oonsbtiog  of  a  light  spring  with  a  piooe  of  soft  inm 
sttsched,  like  the  contact  brc»kcr  of  an  induction  coil,  which  fhcea  the 
Oppo«itc  pole  to  that  filing  the  t^xin  holder.  The  clcotro'mnguct  iu 
moving  boA  t^i  ovttrctmic  the  friction  of  this  brake  in  addition  to  that  of 
the  carUm  hulder,  prerenting  a  too  sudden  fall.  In  the  wiitft's  opinion, 
the  danger  of  a  long  arc  still  remains ;  but  as  it  wmr  designed  tbat  several 
of  those  lamps  should  be  run  fVom  one  machine  in  derived  circuit  onlj, 
and  kept  at  one  spe«d,  each  lamp  taking  ila  current  direct,  and  was,  as 
b  the  Guldier  system,  made  independent  of  variations  in  the  external 
drcnit  within  verj  largo  limits,  this  danger  was  ooDSidcrabljr  Icnened. 
Provided  the  deotro-motire  force  ut  ihe  terminals  of  the  maehine 
nmalned  constant,  as  soon  as  the  arc  nf  anj  lamp  attained  a  cor:nin  siEc, 
its  electro-magnet  wonid  be  snfncienUy  weakened  to  give  a  feed,  and  as 

lit  took  itii  current  direct  from  the  machine  it  wuuld  not,  iirovided  thu 
feed  was  not  too  long,  sorioasly  affect  the  other  lamps  in  the  circnit.  In 
the  writer's  opinion.  Ibis  lump  wiwld  not  work  well  in  Mrtas  with  a 
number  on  one  cinniit,  Imt  the  writer  nndorri>ands  that  since  the  owncra 
of  the  patent  have  abandoned  the  plan  of  oonsLmcting  iheir  dynamos  to 
fire  one  «andard  cloctm-motin  force,  and  that  a  luw  one,  the  lamp  has 
been  mudificd  so^as  to  bo  able  to  run  in  tecies.      If  patents  would  allow 

:fl,  some  ahnnt  amnirfmeut  to  aaiiat  in  relMuing  the  armature  would 

LBDdotibtcdljr  be  beneficial. 
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The  f>ux  lamp  in  a  simple  lamp  working  with  an  alternate  current. 
The  carbon  rods  in  this  lamp  ui-o  Tod  onvrttrdtf  by  the  action  of  a  spring 
or  palley.  against  a  marble  block  which  is  itself  grnduallj  oonsamed  as 
tbe  lamp  burns,  and  the  light  given  is  fhun  the  incandescent  marble 
and  friim  the  incandescent  rarlKin.  The  lamp  looks  reranrlcaltly  simple, 
but  appears  not  to  bare  loadc  omuh  progress,  fvr  iu  practice,  acverai 
additiona,  such  as  re-iightcra,  etc.,  seem  to  bu  required,  which  detract 
greatly  from  this  desirable  quality. 

The  only  arc  lights  remaining  to  be  dcscribrd  are  th<.«e  known  ns 
BLBCTBic  0A}tDLB8.  They  usually  consist  of  two  ur  more  vertical  and 
parallel  sticks  of  carbon,  the  current  forming  an  arc  between  their  cnda. 
Of  th«o,  at  iirescnt,  the  only  siirvivur  itpj^fttrs  Ut  1»  the  <iue  originally 
invented  by  Lhc  late  Mr.  Werdennitn,  nnd  wliiuti  is  known  as  Um 
Jablodikoffl  Thiflr  too,  in  spite  of  a  encccffiful  instnllation  for  several 
years  on  tlie  Thames  embnnkment  in  I/ondon,  togpthor  with  the  wippftrt 
a  wealthy  syndiwite  and  gre-.it  simplicity  of  nmngcmeiit,  appeura  not 

have  made  niucli  way.  In  this  woU-knuwn  appamtns  the  carbon 
pencils  are  separate*!  and  held  together  by  a  tliin  strip  of  plaster  of  Paris. 
On  the  top  of  eacli  pair  is  a  small  pellet  of  cirbon  forming  the  oonneo- 
lion  between  the  two  eurbooB,  without  which  the  ccrreut  could  not  pass. 
Whet)  tbe  carrcnt  is  made  it  poHBiM  up  one  stick  of  carbuii  across  the 
small  pellett.  Miiwrizing  it  in  ItH  paasage,  aud  down  the  other,  the  nro 
then  forms  between  the  ciidK.  As  the  carbons  biiru  down  the  insulating 
sahstancc  is  also  consumed,  the  light  given  out  being  from  this  cause  of 
a  more  or  less  rosy  lint. 

It  is  abajli]t«ly  ncrcsgnry,  m  fur  its  invention  has  gone  at  pcviieut,  to 
work  these  e!e(;tric  riiiiiilf'S  wlih  an  tiUrmtLtin^'  rurrent ;  the  reason  being 
that,  with  the  continuous  enrrcnt  one  cnrhon  Inirna  away  twice  as  fust  as 
tbe  other,  bo  thai  with  a  parntlel  tin-Hnvremeut,  one  would  soon  be  longer 
thiui  the  other  and  the  liglit  would  gu  out. 

Several  attempts  were  modo  to  get  over  this  dilUculty,  when  the 
Jttblochkoff  candle  tirst  came  out,  hy  douliling  or  increasing  the  siiw  of  the 
positive  carli"ii.  niid  so  on,  but  without  buccwss.  Iu  practice  several 
eunilleH  aa'  plw^d  in  one  lump,  and  n»  one  hiu'iis  down  another  is  brought 
into  circuit  by  the  action  of  n  simple  natomntic  awitoh.  The  light  is 
uifurtuuntely  by  no  lucitns  steady,  principally  owing  tc  the  insuIuLiug 
subetnncc  lietweoii  tlie  carbons,  and  it  further  lab':>tir8  under  chc  dis* 
advantage  thai  the  candles  rcfinirc  more  {uwer  than  other  arc  lamps. 

IsCAKDESCEST  huiipsBir  ,ill  (loiigtriicted  im  one  principle  ;  the  honour 
of  iirat  pei-feciing  tbe  piiiutical  application  of  whicli,  the  writer  believes. 
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u  due  to  Mr.  Swan.  .Sc\'eral  clectrici;m8  Rppcnr  to  have  been  working 
on  the  MLUiL'  linvH  ■«  Mr,  .'^wiui,  notJilih  Mr.  Kiiison  iiiid  Mr.  Maxim  in 
America,  unci  Mr.  Iaiic-I-*ox  and  othcra  in  ICngluntl.  Proctioitlf  Itie 
Svan  islhoonljsiirvit'or  of  these,  and  throu^b  ihuKdUoniiDd  Suiin  Com* 
[Miiicfl  luLfiog  joined  liaiidK.  it  is  difHunlL  to  know  what  one  idbt  havo 
bomiW!-''!  from  the  other.  The  Smin,  however,  was  from  the  first,  Btiiifrior 
to  tny  other ;  ami  the  raanuractorcra  ftirther  condiiiAod  their  business 
tlp^>n  Viand  commercial  principle*,  for  whern  each  patentee  of  a  dynamo 
conainiclfd  his  niac]itni>8  so  »s  onljr  to  give  ucrtsin  currcnU  and  ocrtnin 
dcctro-motire  forces,  and  made  bin  ]ani|iA  or  someone  e\se'»  jnst  to  fit 
thorn,  rendering  it  comimisory  cither  Iv  adopt  the  whole  of  his  $iffletn  or 
go  eleewbere,  the  Swau  Comjianv  made  lamiA  to  suit  various  re(|uire- 
meota,  and  Ibcrc  vni  hardlj  a  machine  in  the  market  that  a  Swan  lamp 
COaU  not  he  fimnd  to  (it  ao  as  lo  |^rc  out  its  befit  rcaultt. 

The  Sw.\N  lamp  hue  lieon  4u  frcipivntly  (loBcrihe<l  in  Xcwcastic  and  il 
BO  well  known  that  it  h.inily  ri.i)iiirc!i  rvpetition  here.  The  hair-like 
filament  in  its  globe,  with  the  ptntiniim  wires  paMing  thrnngh  the 
hermetically  sealed  glara  globe,  <.i>nn<K:t«d  on  tlie  inside  \o  the  ends  of  tho 
filament,  nod  looped  outside  for  the  reception  of  Iho  holding  hooka,  is  too 
weJl  known  in  tiie  nortli  to  need  further  deecripUon.  A  reference,  howerer, 
to  a  vcrjr  old  experiment  that  has  Iwcn  Rhown  hjr  Mr.  fiwan  for  this  very 
porpose,  nmy  bflp  U>  make  clear  the  principle  on  which  il  works.  U  a 
oomponnd  wire  Itr  formed  consisting  ufaltemnte  lengths  of  pl&tiniiiu  and 
copper,  and  a  snfficiontly  powerfiil  electric  current  be  ulloved  (o  pass 
throngh,  it  will  l>c  fuund  that  theco]i|<vr  will  rcmnin  cool,  while  the  platinam 
become  real  and  cirn  white  hot.  If  a  very  line  atick  of  pare  carbon  is  in> 
Bvrted  in  the  oiivult,  this  will  become,  prorided  it  be  of  the  nme  teotiOD, 
white  hot, while  the  platinum  n^mains  cool.  Kat4]mlly,B»di  a  midy  method 
of  producing  light  reaiveil  the  attention  of  the  early  cxivrimcnUTS,  and  it 
will  be  in  the  memory  of  iho  memlwrs  that  Mr.  Swan  himself  had  mado 
•one  Tory  impf>rtant  cx|)cnmcnts  in  this  direction  twenty  year*  before 
lh«  production  of  iivs  hiap  whieh  he  has  uow  made  to  snoccHful. 
UnfortanBtely,  in  th'«c  da^,  no  means  were  known  of  preserving  the 
cwboo  from  oonrauning  under  the  action  of  the  beat  that  wm  caneiog  it 
t"  give  light.  It  qnitkiy  oxidized  and  was  deitroyt'd,  even  with  a  weak 
camsot.  The  e:t|>orime&t  wsa  tried  ofcDck^mg  the  carbon  in  a  vessel 
f^om  which  air  luul  Iwun  excluded ;  but  neither  glua  blowing  nor  air- 
pumpa  wore  so  perfect  then  us  they  an  now,  conseqnontty  that  attempt 
ftlio  fiuled. 

The  beating  elTect  in  any  conductor  in  proportional  to  the  equare  of 
the  onireni  multiplied  bj  the  natstanoe  of  tho  conductor  t  and  the 
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mistanoc  of  a  conductor  of  (ftvcii  section  (lopotitls  Riiiiply  on  its  Icn^b; 
thprefore,  with  a  fine  carbon  fihitneni  and  a  cnrrcnt  nrfiuffloiont  fttretigth 
to  render  it  nliite  hot,  it  is  cndcnt  ttint  as  much  lij;lit  at  it  required 
can  be  obtaiao<l,  providod  then  nre  some  means  of  Biipportin^  a  (tlnnient 
of  Bufficienl  IvuffLh. 

Two  nr  three  clasacs  of  the  Swan  lamps  are  made  ranging  from  2^  to 
2it  candle- power,  in  which  the  k-ngtb  of  the  filament  detennines  the 
amoant  of  light  given  out.  Another  of  a  thicker  filiiment  taking  a  lai^or 
enrrcDt  for  M  and  100  candle  lumps;  tJic  Icri'!:th  of  the  filament  in  ihia 
cue  niftii  ilL'peniiing  simpk  on  the  nmouut  r>r  light  required.  There  is 
atao  a  special  form  of  30  candlc<powcr  lamp  in  which  the  filament  ifl 
made  rnj  thin  fir  htT^r  ingtallaiions.  Reniembcring  agiiin  that  the 
rtMstance  of  a  condnct^ir  of  a  certiin  lenjtth  Viiriet  iiivor^ly  with  ita  cro«a 
section,  it  will  Ik  canl;  nnderatood  that  the  thicker  the  filament  the  greater 
the  current  reqnind  with  a  given  length  for  a  given  amount  of  light. 
The  snrfftce  of  the  filament  will,  r>f  rour»>,  greatly  affect  the  amonnt  of 
cnrrcnt  re<iuirQd.  A  thin  filament  lta%iug  nmaller  surface,  and  therefore 
radiating  less  lieiit  ]x>r  unit  of  length,  will  nKjuirc  projxtrlioQatel;  teas 
current  thun  c%"en  its  rcjiifitanco  woulil  give  it  to  pnxlutw  a  certain  amonnt 
of  light.  The  meclmniciii  strength  of  llic  filiimont  itself,  and  its  cyn- 
Doctiun  with  the  plutintim  wire  that  hnii^s  the  current  to  it,  alsu  form 
important  point*  in  the  construction  of  the  lamp. 

The  Cither  incandeeocnt  lam]K»,  iilthuugh  their  owiiiirs  usually  adojAed 
some  form  of  gluhe  and  iviniui!tioiidi(1'i--riiigBliglitly  IVoin  [he arrangement 
of  the  Swan  Lamp,  rmlly  only  ditfercd  in  the  substance  and  form  of  the 
filament.  Edison  nuLsl  carbonised  bumlxjo ;  Maxim,  brifttol  board ;  Laue* 
Fox,  hasi  broom;  Cr<)okt;e,  nirliuniftcd  cotton. 

The  on-ncra  of  the  Maxim  lamp  claimed  that  tlieiiB  v>t^  Sir  superior 
to  any  other,  Ujth  in  rhe  amniint  of  light  given  out  and  in  the  dunition. 
The  writer  Lticd  on  several  occasions  Ramples  sent  tu  bira  especially  fur 
trial,  but  could  never  get  anything  like  theaamu  light  for  tlm  aarne  current 
aa   with    Swan's.*      Tt   ia  stated  timt  the  lamp   lasta  a    long   time, 

*  SiiiM  tiid  above  mu  n-ritt«n  the  writer  luu  ki«t  occasion  to  campara  Uasim,  u- 
cklfod  BO  cftii«llc -power  1aiii|w,  old  imUotii,  witli  Wni)dhi)U>C'ltaAaoi]  20  can dlo -power. 
A  te%-  Umpa  ivere  r«iliiiml  vn  n  ciroiitt  nliL-n-  tUo  funner  Merc  in  imc,  nvid  (hv  writer 
luivii4f  iFWMm  |ij  believe,  rmm  lunna  mMauremeiiU  liu  liuil  luiult-  al  UUc*  Ci'llicrj,  tli&t 
th«  Uiuim  SO  c»n(tl«'.pDVcr  ivim  tint  an  oconomiral  Ininp,  mlv-iaml  u  Iri.nl  nf  xptnH  20 
MiulLe-powur  on  Oie  tAine  oiiviilt.  Ttiv  20  ciiitiUu-imtior  Luin]M  wu-rv  nindu  nijecialljr  to 
th*  Mim-  vk-ctru-iuuti^v  furvu  tImt  iliv  MnsLiin  M  uuiiilk-ixiwer  wltv  tiikiriK  ;  when 
oanneetetl  tn  tl)v  tiimc  « irva  the/  ^i-e  a  fur  sutwriuc  Uf;lit  to  tba  so-called  SO  oudla* 
power,  and  with  about  &il  per  cent  leu  current. 
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nev«r(1)t^l«a  (be  owiiuni  of  Uii*  patcut  iippciir  t-o  hnve  nWmlonod  it  notr 
fn  favour  of  aiuttlicr  takin;;  Icm  cnrrctit,  which  they  now  claim  u 
Kupiriur  til  an^-Lliiug  in  th?  uiRrkct. 

The  liAKE-Fox  lamp  B)t|miviitl^  suommlicd  tu  eomc  diflicaltics  in 
manufttcturc.* 

Tltc  CaooKKS  lamp,  owned  Iiy  Ik-  Giilcfacr  Corapauy,  presented 
man}-  gnoil  fciitiircs,  furticubrly  in  tlic  ntrcai^h  of  the  glass,  faol  it 
BeemB  not  to  huvc  inncio  mni'h  uaj-.f 

A  ncv  lamp,  on  the  same  Hum  as  tlic  Swan,  called  the  WooDHotrsit  and 
Kawhoa'  lump,  is  thconi}'  oue  thut  jiivmiscs,  so  fur  iia  thv  writer '8  vxpcricnce 
goes  at  present,  to  rirnl  the  Swan.  Its  owners  claim  that  it  requires  Icn 
eoergj  per  candle  to  prodnoc  the  li|;ht,  and  th»t  it  tnatA  longer.  So  fur  an 
the  Tcriter'a  Lrial  bai  gone  at  present  it  certain!)*  bears  ont  theHC  cinims. 
Keiilly,  Ikowpver,  in  the  matter  of  Inmpe  as  In  djnumoB,  it  is  carcfiil  work 
that  is  most  to  ]ie  snnght  for. 

COX  SECTIONS. 

Having  a  f^erator  pmHucitig  »  currcut  and  lamps  consumiuj;  it, 
how  are  the  two  to  be  ounncctcd  ?  This  is  done  by  means  of  copper 
wires.  There  arc  two  or  three  import«ut  points  to  1*  remembered  here. 
Conductive  reaistunce  must  he  ;is  low  as  it  cnn  possibly  be  made,  for  the 
double  routou,  lliut  if  lliu  resistunoe  is  high  tho  wires  may  heat,  eitn 
work  is  done  and  a  certain  amount  of  the  avaihible  electro -motive  force 
at  disposal  is  wanted  in  overcoming  tbe  resisUucc  of  ilie  wires,  etc 
leading  to  the  lanii»,  uiul  iis  much  of  it  nuiy  be  expended  before  coming 
to  the  lamp,  there  will  not  be  sufficient  to  drive  the  rcqaisiic  oarrcat 
through  it.  Tbe  insulation  of  tl;e  wires  must  be  sufficiently  high  tu 
prevent  waste  of  any  magnitude  tiiking  place. 

Iti  practtoe,  oitlier  stoni  single  oopjMT  wires,  w  a  number  of  thinner 
once  slmnded  togelln-r,  ore  use<l  for  carrying  lai^  currents,  such  as  Lhi.i«e 
naed  for  arc  lights,  or  for  a  number  of  ineandeecent  lights.  These  will. 
however,  if  economy  is  to  be  {iroctiscd,  be  proportional  to  the  cmrenta 
tboy  Itare  to  carrf , 

The  writer  has  named  are  lights  as  follows  :  No.  1,  that  which  takee 
20  amjiores  and  upwards,  and  is  known  variously  as  from  S/Kk>  to  ti,i>OU 
candle-power.  It  is  a  light  that  when  placed  SO  feci  high  enables  a  pcr< 
ion  100  yards  from  the  light  to  read  a  newspoper.    No.  2  is  an  arc  taking 


*  IV  irrit*r  «iid«T«tKBtIa  tlwl  tliia  Unip  Km  Wen  rarlTifted  imdBr  tlM  natiM  of  Um 
Vlctnrte. 

t  Tb«  wrilvr  InKru*  lliat  tlM  tlim-ton  «f  iha  flalclier  CoiD|mn]r  kkw  ilHlBltalf 
atandoiNK)  tbe   Buitiifncturc   of   iIib    Ctnikw   Ininji. 
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ftom  10  to  ii  unperoH  nnd  usually  kuowu  u  :;,4Kii)  caudle-poAcr.  A 
penon  can  renil  at  a  rli^tanoe  <tf  SO  vnrds  fmni  this.  No.  S  t*k«a  5  to 
C  amperc4  unJ  is  known  as  u  ^00  ciudlu-puvcvr :  and  to  read  n  news 
p^wr  a  person  would  have  to  \k  nt  fVoiii  15  lo  ^Oy.mls  fnitii  il.  A  wire 
equal  to  N^o.  T  old  Birmin^hAtn  wire-gango  will  easily  carry  titc  current 
for  Xo.  1  nrc  wiLlioat  tJie  elijflitwt  heating.  No.  11  will  curry  the 
curreat  for  Xo.  2  arcs  ;  No.  H  for  No.  3  area. 

In  these  gauges  very  liberal  allowance  is  made  for  Uic  hooting  olTcct ; 
but  every  oise  really  has  to  l»c  detcriuitifd  by  it«oir,  su  much  depends 
on  Che  inaobine  thiit  is  bc-ing  oiwd  untl  the  ctectro-iauciTo  fococ 
that  is  avaiiahle.  .SupfHiac^  for  instance,  Ihiit  in  u  cirt-utt  of  No.  1 
Isrape  there  is  a  mile  of  bods.  Ko.  7  wppcr  wire  hiis  a  resisLain^  of 
1*7  ohnw  per  mile.  'l\>  deliver  it)  amptTM  tliiwiisfh  this  uu  etcetixt-motive 
force  is  requJr.H]  by  Ohm's  law  uf  31  voltit,  KsC  Rs^Ox  1*7  =  Si  volts, 
which  is  suflicicnt  for  nu  iirc  light.  It  tins  then  to  bo  cunaidercd  whctlier 
an  additional  arc  Ahall  be  sAcriflced  lo  obuiiu  ecotn^niy  in  the  leads;,  or 
whether  anotlit;r  *ix  shall  be  used  and  bi^ve  larger  Icuiis. 

SupiKMing  A  ffinj  whose  resistance  w.is only  •'*  ohms  for  the  mile.  This 
would  givf  E  =  C  R  =  '5  X  iO  =  10  volts,  an  electru-motiitj  furcc  that  can 
be  obtained  if  necessary,  in  m'^st  cases  of  are  lighting  iiiaei'ieti,by  di'iviug 
tbe  dpiuno  a  tiifle  faster,  h  is  posBthle,  in  ftict,  to  work  to  any 
oondiliims.  Knowing  thii-  current  required  mid  the  electro-motive  fnrcc 
that  cau  be  safely  sparod  the  remsUmcc  of  the  wires  retpiired  can  ivaddy 
be  found.  To  tEtkc  a  easu :  8upiHMu  a  Grmume  iiuicbine  delivering  40 
amiteres  at  iiO  vo1t«,  and  it  is  required  to  deltvcr  the  enrrcut  for  30 
incandescent  lami«  at  the  bottom  'if  u  [lit,  say  300  yai-ds  deep,  5  volt*  for 
tbe  leads  can  safely  be  allowed — 

K  s£  ^  ohm. 

From  this  it  will  be  R>nnd  that  the  B0<)  yards  of  wire  to  deliver  the  cur- 
rent for  the  SO  )ami)S,  u  Itb  un  itvailable  electro-itinLtve  force  of  ib  volts  at 
the  pit  bnttom,  mo^i  only  have  a  reaisLanuc  of  ^  ulim. 

If  it  Were  ccnain,  us  in  most  cofca  it  is,  thiit  suflieieut  light  would  bo 
obtained  with  40  volU,  ttiu  wires  in  tbe  shalt  luigiit  Ik  hxlf  the  ma,  piO' 
vidfd  they  were  still  rinflici^ntly  large  to  iivoid  hi  iitiiig.  The  retison  will 
now  probflhly  be  seen  why  such  a  liberai  »ilIowain;e  itt  made  in  the  aixc 
of  the  wires  for  arc  lights.  Half  a  mile  of  wire  is  soon  expended  a1)out  a 
collttn-y  ofauyaizL'  when  it  is  remembered  ttiat,  will)  the  ferice  urrunge- 
ment,  thi'  wire  lins  to  go  from  the  machine  to  car.]]  lamp  in  Hiiccession 
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and  then  bnok  to  tlie  innuhinc.      This,   with   ihc  resistance  of  con- 
nections,  etc.,   wodW    (fire  Tery   nearly  one    olim,  with  Xo.  7   wire 
fur  llii"  lesdB,  nnil  so  cicctcxt-motive  force  «beorl»fcl  tu  tliu    lemfe  witli 
Ko.  1  arcs  of  iO  volte,  which  in  about  as  mufJi  as  aiij  ncrice  djoomo  coa 
Rporc  unlwB  il  is  iinilcrworked.     Of  wmwe,  it  will  olwiijis  be  posaible,  bjr 
having  surplus  oleclro-moti^'c  force  in  the  niiichiiie,  to  use  anmllcr  wire* 
witJiiD  the  safe  bcHting  limit,  but  even  tiuro,  with  muutiincs  foriacoudes- 
cenl  lighting,  there  will  vury  rarely  be  mun.'  thnu  5  or  10  vu\U  sMiilablc. 
The  quc«ion  of  the  heating  of  the  uircs,  which  is  a  very  important  one, 
depends  on  several  variable  conditions.      A  copper  wira  stretched  naked 
in  air  will  safely  carry  a  larger  <iiim-nt  tliun  a  uovcred  wire,  oinoe  more 
heat  wilt  be  radiated  from  it&  surface.     A  win  covered  with  a  autHtanoe^ 
that,  while  inaiilnting  for  electrical  purjXNMS,  allows  tlic  passaj^  of  beat 
nys  more  or\»f  freely  (such  as  India-rubber), and  will  nut  rendily  melt  or 
bum,  can  also  carry  larf^r  currents  ihaii  wires  cuvered  with  subsionoefl 
auch  a»  gntta-pcrchn  that  soflcu  in  the  prcseuoc  of  heat,  and  that  do  noli 
10  readily  allow  of  tbe  pflsaage  of  the  beat  rays.     Again,  time  bos  a  very 
fanportant  bniring  on  the  qucstioD  of  heating.    If  the  heat  is  not  radiated 
or  oondnctcd  nwuy  from  the  nnrfoce  of  a  conductor  as  faxt  oa  it  is  (tcneratcd 
the  tempcraturo  of  the  wire  must  rise,  and  however  small  the  inerem^nt 
of  rise  may  be,  if  time  be  allowod,  it  must  reach  a  dangerous  degree, 
so  that,  other  things  being  (he  same,   the   wire   that  has  to  convry 
currents  for  l<>ng  perioda  ahoulj  either  have  lc«8  beat  generated  in  it  than 
tboBo  which  convey  the  currents  for  shorter  periods,   or  have  greater 
fiwilitioB  for  disp^ming  it.    This  applies  very  particularly  to  nndergronnd 
lighting,  where  ilie  li^bt^  will  bv  run  almost  coutinixMiNly  tor  six  days  every 
week.    Fnitlier,  where  a  win;  is  aiilcd  on  iljtclf,  ai>  in  the  L-tfils  uf  a  dynamo 
or  ct«ctro-mngnct  of  a  lamp,  the  current  that  con  juies  with  safety  will 
l)e  leM,  owing  to  the  less  favuunible  np{>urtunities  fur  the  heat  to  esoapo. 
The  next  importjint  jHiint  in  conneution  with  wirea  is  the  insaliikpo.] 
The  importance  of  this  riseSf  as  will  cosily  be  seen,  with  the  cleotro-* 
moti^Y  force  in  tue.     Defective  insulation  that  would  he  of  no  conse- 
quence with  on  electro-motive  force  of  Tu)  toIu  may  Lvcomc  a  serious 
mattiT  with  S,000  volio.      The  minimum  instilatinnicttstance  allowed  on 
ordinary  tdrgraph  win*,  ciinsiitinff  of  naked  iron  wire  secured  lo  insuhi- 
ton,  carried  on  intee.  i«  100,000  ohms  \nst  mile,  that  is  tu   say,  tho 
roaistance  uf  the  20  to  i!t  branch  circuits  lu  earth  formed  by  the  insola- 
torii  braokcM,  and  polew  combined  must  not  bo  l«s  than  loo.noO  ohms 
in  a  mile  ;  in  hntf  u  mitu  it  would  t<v  200.000  uhuis  ;  in  &  mile».  SO,(K}0  | 
and  in  10  milco,  t<i,0<iO.    Now,  with  an  electn>-moti\v  force  of  io  uilt** 
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with  Ittuip*  ran  in  Bcries,  the  lowest  of  Ui«»c  fifiiires  n«'-aii8  a  Ina«  of  only 
,i,  ampere  on  the  way,  nliiih  would  be  inappreciable;  Ltmt  is  Lo  n»y,  Ibo 
cunvrit  arriving  at  tlie  faiilu-Ki  lamp  wuulil  lx>  ucaktr  tliaii  that  settiiig 
out  rrom  tho  generator  by  ^^^  amp^i'c,  and  the  work  dune  bjr  this 
currvui  would  be  repraaented  by — 

W  =  E  C  =  SO  X  ^B  =  i  wntt. 


With  2,000  volts  the  MBO  ia  a  b'ttle  more  wrioiiB. 


2,000^      . 
10,000       *    ' 


j  A  X  ^,('}Oii  V.  =  400  Wdtt-t  =s  I  li.  p.  about. 
Bat  Mippoau  the  wires  hnve  licoii  Uiilly  piiC  n\>.  or  AJIoneil  by  nc$;loct  to 
loM  their  proper  iusidation,  cither  by  having'  the  insulatora  brukua  by 
fltoQe-thron-in;;  or  the  winw  improi'crlr  tised  to  tho  ])i>les  by  staples;  or 
led  over  iron  nwfi>.  nirders,  or  <«t!icrivisc  Uidly  luid  in  any  of  the  nnmeroiia 
ways  iguoranoe  con  soggeBt  *u  CMily,  ihv  restiilunctf  uii^bt  even  in  a 
oom]^«ratively  short  time  Rill  to  1,000  ohimt. 

„  E  3,000  ^  . 
^=K=i;000  =  ''''"''^'-«- 
W  =  KxC=:!x  2,(100  »  4,i>0(>  wutts,  rcprescalin^  about 
5\  h.p.  aWjhilcly  wasted,  and  furming  iv  source  of  danger,  Tlie  fires 
that  occurred  iu  the  early  days  of  practical  electric  lighting,  which 
the  writer  lieliovea  wcci-  prinuiiially,  if  not  entirely,  in  America,  were 
due  to  two  Ciiiises — the  use  of  high  tension  euri'eut«,  and  neglect  of 
insulation.  Wires,  between  which  very  ^rcat  dinbrcucc  of  tension  esiBted, 
were  oiupled  side  by  side  on  the  same  botird:  sometimes  the  bfturd  got 
satuntled  with  water  or  oil,  and  griidaiilly  bfcaiiie  a  sufficientl)'  guwd 
mduclor  to  ndmit  ibe  passage  ofu  BintLlI  current  between  the  two  wires, 
irlion  was  I ronietl lately  deposited,  iiKTcasitig  the  eundiiutiriby,  and  at 
Itst  eo  mnuh  cnrn-nt  paned,  at  some  particular  8|)ot,  that  great  best 
was  generated  iind  the  wood  wns  ignited. 

In  other  cases  naked  wires  with  high  teiieion  currents  in  them,  were 
left  neur  tuguther  with  iuflamniiible  suhetHUCCH  lietween,  n  sudden  chunge 
in  the  elcctrieiil  ciuiiditiou  of  the  circuit  gave  rise  to  an  w/ra  cuiTent, 
which,  taking  the  form  of  a  sjHirk,  ignited  the  infliitnmnble  siil«tiuioo 
between  tlic  wires. 

These  are,  ol'  course,  e\treme  lyxuva,  but  they  will  serve  to  ilhiatnite 
both  the  dmigcra  of  elcctrit;  lijjhiinj;  and  tin;  iHTfect  safety  of  electric 
lighting  current*  when  proixir  armngcmciits  arc-  made. 

The  wircH  on  djuaiuoa  u.ud  Lhe  i.-lectro-magnet8  of  lumps  mv  tuuiply 
covered  with  two  coatings  of  coLton,  the  great  iibjecl  being  to  get  aa 
much  wire  tut  jK<Ksiljlc  iiiCo  the  tiViiJIable  sjiace,  luid  inch  layer  cloise 
tiigetlier. 
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It  followB,  of  cx>ure(.'t  thut  carrenU  of  KfvaUr  slretiKth  ihau  Uiu  wlree 
urc  wilculatecl  to  uur/,  chur  mid  Imrn  np  ilic  cotton  covering,  rendtring 
the  muchine  or  lump  fur  the  lime  Uing  iwvkn.  It  will  be  vx{jlHiu«d 
later  how  this  ma;  occur,  and  how  it  tuay  be  nvuided. 

For  leuli)  from  dynnnxHt  to  lamps  and  bock  n^in,  aalcod  wiron  may 
be  uied  quite  Bafcl)'.  tntpportt-d  ou  ordinary-  leiegraph  iusulators  fixed  in 
Ujc  usual  waj,  jiroridcil  iL  niii  lit  cusnrcd  iliat  there  xliall  be  du  daof{er 
of  two  wires,  or  two  inntions  of  the  same  wire,  coming  into  contact  with 
each  other.  Should  such  nn  accident  occur  during  the  lime  current* 
wert  pawiiiK  through  either  of  the  wirtii,  it  wuuld  [iroboWy  result  in 
BeriuuK  daniA}^  to  them,  and  possibly  to  the  machine,  if  the  contact 
removed  much  rcsistantt:  from  the  cirruii.  Sparku  woold  paw,  bnrning 
the  wirt;s,  tiiid  if  the  electrical  ctmdiiions  ui  the  circuit  were  sufficiently 
altered  they  might  be  cimplvicly  tiiseA,  unless  the  engine  was  stopped  in 
time.  It  c»mcs,  of  course,  to  the  same  thing,  if  another  coadnctor,  such 
■0  a  piece  of  cop[fcr  wire,  be  thrown  acron  the  two  wires. 

In  towuH,  tliu  writer  \e  very  strongly  of  opinion  that  no  naked  wires 
for  electric  lighting  ahnuld  lie  itUowed,  except  in  very  exceptional  chh*. 
Should  »u  electric  h'tfht  wire,  in  which  a  current  uns  jqiMing.  gi-t  into 
eontaiTt  with  a  telephone  yt'tw,  it  might  iiiuso  a  lire  in  liiu  building  where 
the  telephone  apptimtus  wan  flicd,  sliould  some  sudden  chango,  u  a 
break  in  the  electric  light  circuit,  tuke  place.  Wires  covered  simply  with 
a  plait  of  cotton  or  julo  have  been  used,  but  tlicw!  arc  nut  safe  for  BtmA 
Work.  Witli  low  tension  currents  all  would  be  well,  so  long  tut  the  ooUoo 
wu  in  the  same  perfect  state  as  when  dclivurud  by  the  ttmuufiioturur;  but 
Um  cases  in  which  tliis  could  be  dr[iended  on  would  be  rolber  the 
exoeptioB  than  Iht-  nile.  Wet,  oil,  even  u  cliaitge  of  t4.-m|iemture  might 
croato  a  cuuditiun  of  tlunga  favourable  to  the  [weeage  of  a  s^wrk  between 
wires  lying  togdhcr,  whii4i  risk  would  be,  when  the  tcnsian  is  high, 
intensified  very  much. 

Tlio  substanow  to  be  relicti  upon  are  then  :— 

Asbestos,  some  fonns  of  which  for  wire  co%xiing  nre  now  coming  into 
use.  'Hie  writer  has  had  no  experience  with  Litis,  ami  is  doubcl^l  of  Ha 
efficacy  by  itsvlf. 

India-rubber,  now  almost  nnivDrsslly  adopted.  This  subslunoe  gJTes 
a  very  high  insnlaiion  reriataiioc,  sereral  milliurui  nf  Ohms  per  1.000 
jrards.  It  permits  tbe  piaiSQ  of  the  heat  nyt  through  it,  and  it  Icmls 
itaoir  very  readily  to  form  with  a  scnnd  of  wins,  a  fleidbto  insuUtMl 
oonductor  cusily  tlxed.  It  hiw  one  gruai  drawback  in  the  case  of 
mioest  It  will  not  nitluitand  wet,  and  (nrtirnlu-lT  the  water  that  is  to  be 
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fband  in  coUicrj  shafls;  it  Ki.>neii!i  tl  iiml  tnulccs  it  an  impcrfeci  conductor. 
Covered  wiih  a  thkk,  c-omplttc,  Hrul  {rar^'nious.  envelope  of  jute,  jt 
auwere  well,  sn  loug-  aa  the  juU-  lastH  tiilire.  It  ia  also  made  and  dntwn 
into  lead  pi]ic,  whicrli  im  wry  snitablc  for  sbufts,  nlwaya  provided  tlial  the 
leaden  envelope  rcmiiinH  [icrfefily  intiict. 

Gutta-percha  in  ud<.>]>(4:d  in  inany  cascs>  eapecinlly  nlicro  IVom  wet  or 
other  muses  India-rubbcrcaunot  be  used  without  hrgc  additional  cx[>cdw!. 
Care  muBt  be  taken  in  iwin^  guttn-percluk  that  the  working  uitrrunt  Is  ao 
proporlionute  to  the  wire  tw  to  generate  very  iitt-le  nppi-eciahle  heat, 
otherwise  the  gutta-percha  will  Bofteu,  auil  the  wire  miij  then,  ia  <X'rtain 
plaoea,  fall  tlirouj^h  iind  deetm;  the  iiisuliiu'ou  entirely.  (Julia- peruha 
covered  wire  iit  ca[>eciA]ly  suitublc  fur  iviiineoiing  wirfs  in  mine  shufta, 
where  tliere  is  aUravK  mijru  or  le«(  moisture 

For  connecting  the  uiain  win:8  to  Btnglu  incundoscent  lamps,  amnll 
wired,  No.  20  to  22  B.C!.,  covered  with  india-rubber  or  gntta-pcroha, 
aud  then  w  ilh  cuttoii,  aW!  very  suitable.  A  very  *ub«tftiitiHl  form  Ihiit  the 
writer  haa  uscd  uonsiste  of  n  ciihle  in  which  are  ( ncloacd  two  Nu.  21  B.O., 
wires,  each  oorci'ed  with  u  uomplL'te  envelu|ic  of  vulcnnized  India-rubber, 
the  two  lieing  luid  over  with  jnte,  iind  then  with  two  coatings  of  tape 
salumted  with  some  waterpr<jof  oubstaU'Ce. 

It  now  only  remains  Vi  describe  (lie  mminer  iu  which  the  cutiuecUous 
are  made  between  dynamo  lamps  and  'wires,  and  also  the  ArranKementA 
for  cxtiuguisliin^  nr  lighting  any  jturlieular  lamp,  fur  protecting  lompa 
and  machines  in  v»m  of  the  luxiilentjil  pHangu  of  an  excosa  of  current, 
the  ioKtrumonta  lined  for  mcaanring,  Ac. 

Arc  iij,'ht«  may  rwieivi;  tlieir  currunt.  from  the  dynamo  in  font  dilTercnt 
wayn: — Firet,  in  strnca  where  the  iviiv  cm  the  elettro-iniigntta.  the  wirca 
leading  to  ttie  lamps  and  the  lamps  themaelvea,  form  one  continuous 
circuit  with  the  two  halves  vl'  the  anuLiture  of  tliL-  dynamo.  Fig.  C, 
Plate  1.,  ahowe  this  nrrnngontcnt,  in  ^Oiioh  the  atrcnj^th  of  ihc  current 
ifl  always  the  same,  whether  one  light  is  being  furnished  or  the  full 
ntuuber  tliat  Uie  luocliiue  is  capable  of.  It  will  be  a'rnembcred  that  the 
electro-motive  force  developed  in  any  dyiiamo-clectrie  machine  depends 
on — 

J .  Tlic  strength  of  the  imignetic  Geld. 

i.  The  ouinber  ol  Lunui  of  wire  on  the  urmatarc. 

8.  The  speed  of  rotatictn. 

With  the  series  machine;,  then,  provided  the  strength  of  the  current 
is  maiulaiacd  ounGUmt,  the  eleetro-niotive  force  will  dcixmd  simply  ou 
the  speed. 
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Suppose  tlie  torminalg  of  tho  machine  to  be  criniM'cl«d  togotdor  in 
vhal  is  tecbDically  known  ns  short  circuit,  that  is,  hy  a  conductor  whose 
miBtaooe  is  pmcticHlly  iiiappruciatble.  the  armature  will  roqaire  to  be 
drireo  at  a  certain  limited  speed  to  chnrKe  the  electm^tna^jDeU.  If 
tin  short  circuit  lie  t«keu  off  aad  the  leads  oulj  connected  with  tha 
machine,  llm  circuit  being  ctuoeil  through  them,  the  extra  reaiBtanoe 
oflTciTKl  by  the  leiulx  will  reduce  the  slrctifi^h  of  the  magDctiKtng  cormit 
below  the  pro|icr  wnrkinc  limit,  iiuli;<w  the  spoed  of  rotation  of  the 
miidiiuc  be  iucn?afi(.-(l,  thereby  reducing  Lite  magnotisni  of  the  electro- 
mugneu,  and  again  reducing  the  clectro-niotire  force  developed,  so  that 
the  cnrrent  would  be  ncturally  Iosb  thnii  it  should  have  been,  simply  from 
the  addition  of  the  resistance  otthe  leads  to  the  other  previous  conditions. 
By  slightly  raising  the  speed,  the  current  is  leatorod  to  its  prupcr  sincn^h. 
Notr  if  cue  are  light  ts  switched  in,  its  electro-magnet  strikes  the  arc 
and  inlmdnceiD  n  lar^  increase  of  rcsislauce,  and  the  Mme  thing  takes 
place  Hs  frhun  the  Itttds  wero  connected,  except  iluit  the  light  will  pro> 
bably  rcftiM*  to  bum  nntil  the  proper  K{Kcd  is  reached.  When  a  second 
arc  is  switched  in.  tlie  speed  is  again  increaMrd,  and  sr>  on.  In  practice^ 
the  proper  speed  fur  any  number  of  lights  is  known :  and  on  sUrtiug, 
the  number  retjuirnl  is  Htriicbcil  on,  and  the  engine  sot  to  that  speed. 
If  with  any  given  number  of  arcs  in  ctrenit.  the  dynamo  shoald  not 
be  mnoing  at  it«  proper  8i>ee<),  the  li^'hts  will  feel  it.  If  below  speed, 
one  or  mher  will  constantly  Ik-  iMiblihig  out;  Ifaliove  spceil,  one  ur  other 
constantly  flnming  uiid  btiming  bine.  Each  time  a  light  goes  out,  owing 
to  the  carbons  ouming  t-nircthcr,  there  is  an  inert-used  throw  of  current 
through  the  cin^iit,  c-nnsing  cstra  heat  everywhere,  especially  in  the 
machine,  and  an  citra  pull  en  the  engine,  which  usually  responds  to  the 
pnit  by  slacking  ^iieed,  adding  Ui  the  mischief.  There  is,  however,  not 
the  slightent  difliculty  in  airanging  tlie  speed  with  proper  appliances. 
The  siitr  of  the  urea,  of  raiirse,  aflerts  the  speed  of  the  dynamo,  as  doe* 
also  the  current  nsod. 

Suppiving  a  iDUchine  (<>  be  fiirnishing,  say,  six  an;  lights.  If  Unh 
ore  very  small,  and  ore  ket*  so,  their  rcMstanoo  will  be  very  much  Im 
than  if  they  are  Inrgo,  consequently  the  machine  would  hare  to  mo  at  a 
mncb  luwer  speed  with  a  given  number  i>f  scnnll  arcs  thaji  with  the  same 
number  of  tiirgo  ones. 

With  very  many  Inniie,  however,  notably  ibe  Brush  and  Weston,  the 
longth  of  the  arc  is  almost  entirely  beyond  the  control  of  ibe  engineer, 
cSEOepc  in  so  far  as  he  ran  keep  his  engine  at  one  uniform  apecd  and  all 
hii  Bj^ratiiB  in  Qret-daas  order;  and  aa  tbe  circuit  and  the  engine  almoafc 
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invariaUj  re-act  od  cue  aooChcr,  the  effect  fullotviag  aptr  tlK  caase,  this 
is  a  most  ilifHuili  tliin*;  lo  do.  Willi  the  Bruckic  it  is  uot  so.  So  long  as 
all  is  workiDg  propei^jr,  tbc  length  of  the  nrc  remains  ubsolDtoiy  conatant ; 
and  furtber,  if  more  light  ia  required  in  one  place  and  le«8  iu  another,  0Q« 
arc  can  bo  made  long  and  aimthcr  eliort  without  interfering  vritb  the 
{libers,  provided  ibc  limits  of  the  machine  be  not  exceeded. 

It  may  be  well  to  puint  out  here  thui,  leaving  reflector*  and  other 
aids  out  of  oonsi  deration,  tlie  light  given  out  by  an  ace  lamp  dependi 
Dpun  the  current  pasdng  and  the  length  of  the  arc.  A  small  current  may 
git'e  as  much  light  as  a  large  one  within  ceruiin  limits,  if  the  arc  ia  longer 
in  the  former  case.  Thcru  is,  however,  a  working  limit  beyond  which 
increased  length  of  iiio  nirinot  go,  and  a  useful  limit  beyond  which  tlw 
light  becomes  blue  and  gbustly. 

The  speed  of  any  given  dynamo,  furnishing  a  given  numbei'  of  arcs  of 
a  given  total  rematance,  ia  also  largely  affected  by  the  strength  of  the 
Kureut  that  is  required  to  be  driven  through  them. 

Suppose  a  circuit  of  six  area  requiring  a  current  of  twenty-fonr 
arcs.  If  the  conditious  arc  sueh  that  auffictcnt  light  can  be  obtained 
wiUi,  say,  flvm  18  to  ^^0  amperes,  though  the  magnetic  IK-ld  Tvill  bo 
weaker,  owing  to  tlic  reduced  strtiigtb  of  t)ie  current,  yet  it  will  be  found 
tliat  the  Hpoed  will  also  be  considerably  lea.  It  will  tAkc  a  higher  relative 
speed  than  if  the  mEnhinc  had  been  cunstnictcd  to  work  with  the  smatler 
cun-ent,  but  uut  so  bij^h  ae  would  be  required  to  furnish  the  full  current. 
It  is  possible  even  to  work  an  increiised  number  of  lampn  by  nsiug  a 
amallor  current,  provided  the  ]am])s  are,  or  can  be,  arranged  for  it.  This 
can  always  ba  acoompliAhed  with  the  Ri-ookie  oommutating  lump. 

The  connections  of  the  fucd  or  branch  wires,  the  wires  that  carry  the 
currents  to  the  eloctro^magneta  of  the  lampa,  with  Brockie  oi;mmutating 
drcnita,  require  special  notice.  Tliey  fomi  a  loop  or  ahnnt  of  the  mDia 
cii-coit  fi-ou  the  positive  teimimd  of  the  machine  to  the  positive  side  of 
the  poeitii'c  lamp. 

The  waiatauce  of  the  wire  leading  from  the  machine  to  the  positive 
lamp  necessitates  a  certiiiu  electro-motive  force  to  overcome  it,  and  that 
oleeiro-motiTc  foroe  is  raude  use  oT  to  drive  the  necessary  current  through 
t^  feed  wires.  The  current  divides  at  the  positive  terminal  of  the 
machine,  between  ihe  main  wire  leading  to  the  first  lamp,  which  may 
coDveoiently  be  made  the  furlliesL  i'rum  the  muchine,  and  the  feed  wires 
leading  to  the  electro-mo^Rta  of  the  lanipa.  After  parsing  through  the 
latter,  the  feed  wires  all  connect  to  the  positive  wii«,  and  their  curreiita 
join  with  th(t  cmxents  passing  in  that,  and  flow  through  the  rest  of  the 
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drcuit.  Fig.  8,  Plate  VIII.,  shows  Ihe  arnuig^meDl.  The  cf:«n(Ution  of 
the  feed  wires  joining  the  pcBitive  wire  htfore  it  enters  tho  lamp  is 
iTiooeasarj,  othcrwitte  shotiM  they  join  «t  anj  ptrint  on  (he  negative  side  of 
UiftC,  thcjr,  fonniDg  then  the  piitb  of  the  least  r^istauce  from  the  muchino, 
vould  cunvey  the  current  direct  to  that  jMinL,  Icariug  out  any  area  that 
might  be  on  the  [wsitire  nidc  of  tliem. 

This  uraiigement  ensures  that  there  shaR  be  no  vroato,  and  that 
the  w)iul'C  cnrrent  furnishes  light.  Where  the  rcsistanoc  of  the  main  wire 
connecting  the  positive  lamp  i^Hth  the  dynanio  in  not  snfficiently  Ui^  to 
gire  the  reqnisite  ek-ctro- motive  fLtrcc  for  the  feed  wii-est,  it  may  be 
{iiereaaed  by  the  iiitroduotion  uf  an  artificial  resifttan{»  into  the  main 
wire,  as  ithown.  Thtti  may  be  aoonmplitihed  hy  ranking  the  main  wire 
smaller  or  by  in8<;rting  a  nbort  piece  of  inm  or  German  silver  wire  in  the 
main  circuit.  It  can,  of  course,  be  done  by  iiiciTafiing  tlie  relative  sifte 
of  the  feeds  to  the  main.  The  Utter  plan  wastes  the  least  c1cctro*motin: 
force,  tlie  former  is  most  economical  in  the  cost  of  wire. 

The  next  arrangement  of  arc  lamps  is  to  rnn  them  in  derived  circuit 
fh)m  a  low  resistance  machine,  which  in  this  case  would  be  cither  slinnt 
or  compound  wound;  oarh  lamp  receiving  ita  current  direct  from  the 
machine,  cither  by  separate  wire  or  by  a  Urge  cable  representing  the 
whole  number.  Fig.  S,  Plate  IX.,  sliuva  a  set  of  Bruckie  lamps  in 
derivation.  This  plan  preaeuts  two  diflicoltie".  U  iiicrewie*  the  ro«t 
of  the  wire  very  much,  almoei  as  many  timcfi  aa  there  are  lamps,  and 
ID  addition  the  circuita  hare  to  be  carefully  balanced  to  take  no  more 
and  no  leas  than  their  own  proportion  of  current.  If  they  take  more  they 
deprive  the  other  Umpe,  and  if  they  take  lesa  Uiey  throw  a  Kurplus  on  the 
other  Iam{«,  In  other  wonU,  if  their  ores  bnm  longer  than  they  arc  set 
for,  the  other  lamps  get  more  current  than  they  ahontd ;  and  if  a  lamp 
goes  oat,  throuirh  its  carbons  coming  together,  there  is  a  strong  probability 
that  by  depriving  the  clectro-magneu  of  the  other  tampa  of  their  profter 
cnrrcnt.  some  of  tbom  may  be  pnt  oat  alao. 

So  far  as  the  writer  ia  aware,  only  a  few  Umpa  bare  yet  been  tried  in 
thifi  way.  The  Brockie,  us  usual,  lcnd»  it«elf  Lu  it  very  readily;  and  the 
OUUIier,  the  original  lamp,  apprura  to  ln»-e  been  i^ccially  demgned  for  it. 

The  arrangement  ptiasmca  one  or  two  great  advantages.  Proridcd 
Ibo  bapa  work  n-ell,  tla>y  iirv  quite  iudepeudeut  of  eaob  othvr,  tbc  entire 
runoTsI  of  one  does  not  nfTi<ct  the  otbere.  Diflfannt  aised  tamps  may  bo 
mn  together  fton  the  a&me  machine  Arc  and  incandescent  Uin[)8  may 
he  rnn  loftethrr  frnm  iinc  uuicliine.  wiiboiit  the  vpecUl  precantlona 
ncmsary  in  running  mtb  wriea  machines,  but  the  napeoUn  otrottiU 
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taut  be  properly  balanced.  As  arc  lamps  uaaallv  rci{iiire  u  lover  electro- 
motive Torce  Itian  incandescent,  an  artificial  resletanoc  woald  genemll/ 
be  roqnired  in  thnnc  circnits  working  the  r')rmcr.  K1«ctr&-motoii  may 
also  be  worked  in  thia  arran^ment,  more  readily  than  Id  scrice:  that  in,  in 
connection  witti,  or  altiTiiativcly  to,  arc  lamp8.  With  a  dpinma  of  rcry 
low  rcaistnnoc  in  proportion  to  the  rcfflatnooc  of  the  hmnch  circnit*,  it  may 
be  arranffcd  that  lamps  may  gi>  in  or  ont  wilhoat  affecting  the  otheri. 
The  dynamo  also  always  rans  at  one  speed,  no  mutter  what  work  is  on^ 
inatead  of  inorcoeing  or  decreasing  with  the  number  of  lights  aa  with 
tbeserien. 

The  next  plan,  running  the  arcs  in  series  frum  a  shunt* wound  dynamo, 
[ffesents  no  im]Kirtanl  dil!erent;eH  from  the  6crii»  armngeraent,  ciocpt  auch 
as  ariac  from  the  difference  in  the  winding.  The  working  is  etcadier, 
since  variations  in  the  resiittance  of  the  external  circuit  are  compensated, 
wiUuD  certain  timil«,  by  the  necessary  variations  in  the  clectro-motivs 
force  delivered  by  the  machine,  without  altering  the  apeed. 

Thns,  should  the  area  increase  and  canne  an  incrcawd  resislAnce  in 
the  main  ctrcait,  a  larger  cnrrent  will  flow  into  the  shunt  exciting  circait, 
producinf;,  if  properly  balanced,  the  necessary  increased  electro -motive 
force  reqnisite  to  maintAin  the  current  constant,  and  cv^  wraa.  With 
the  series  machine  the  reverse  is  the  case. 

Very  little  has  been  done  yet  with  arc  lamps  In  Bcries  worked  from  a 
shunt  wound  dynamo,  owing  probably  to  the  greater  aiiniilicity  of  the 
series  method. 

The  only  other  meihod  is  the  flame  as  the  last,  exrept  that  the  dynamo  is 
eonstracted  on  Mr.  Charles'  beautiful  modific&tirjn  of  the  eompound 
winding,  where  the  speed  is  imaintiiined  constant,  no  mutter  bow  many 
lights  arc  tnmcd  in  or  out. 

It  may  be  remaiked  that,  with  proper  lamps,  far  larger  vjiriationa 
iu  the  cuirents  furuiBbing  arc  liglits  are  permissible  than  coald  posaibly 
bo  allowed  with  iucandasoent  lam])s,  where  cvory  variation,  even  the 
passage  of  a  badly  made  joint  in  a  ilrlviug  belt  over  the  pulley,  is 
distinctly  and  painfully  shown. 

The  current  muy  iw  led  to  incandescent  lamps  on  any  of  the 
arrangements  tleacrii>e(l  for  arc  lighting.  With  a  series  dynamo,  a  series 
of  parallels  of  incandescent  lamps  nre  formed  ns  shuwn  in  Kig.l, Plate  IX. 
Eadk  parallel  cousists  of  a  certain  number  of  lamps,  depending  on  the 
cnrrent  that  the  mnchino  will  furniBh.  The  unmber  uf  parallels  depends 
on  the  electro-motive  force  developed  by  the  machine  at  its  highest  safe 
speed. 
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TCbot,  witli  ft  machine  (tmnp.  pay,  20  ampfcrei  and  200  volte,  if  ettcb 
Ineandeeccnt  lamp  roqnirw  a  current  of  r84  ampins  and  48  volts,  Uicre 
irfll  be.— 

il  =  15  roBRhly ;  and  ^  -  4  nearly. 

Therefore  foar  parallela  of  15  lamps  each  or  60  id  all.  can  be  worked 
with  a  marpn  of  8  volt*  for  leads,  sopposing  that,  the  lampe  are  worked 
op  to  their  full  20  candIe-pow«r.  By  sacrificinfi  eomc  of  the  light  piven 
by  Mch  tamp  more  lamps  can  be  used.  The  great  drawback  to  this 
arrangement  for  incandMocnt  lami^^e  is  Lhjit  H  renders  frroat  euro  neooaaary 
that  the  paralleU  arc  all  equal.  Should  there  from  any  cansc  be  one 
lump  leas  in  one  parallel  than  iu  the  others,  the  others  in  thnL  parallel 
have  each  ^  mora  current  to  carry,  and  if  another  goes  oat,  the  remainder 
arc  still  more  over-worked;  perhaps  then  another  lamp  or  two.  that  would 
have  lasted  some  time  if  it  hnd  been  only  n^nired  to  stand  its  proper 
cmrent,  gives  way  under  the  extra  strain  and  so  on.  This  is  further  in- 
tensified wbero  arc  lights  ore  worked  in  the  same  circuit  with  incandescent. 
Gray  change  in  the  arcs  is  reflected  inversely  in  the  incandesconta,  since 
the  whole  current  that  the  arcs  will  allow  passes  tbrongh  the  incAndcaoents. 
Bboald  an  arc  bum  long,  aolcsa  the  engine  increases  its  speed,  the  re- 
sistance of  Ihe  circait  being  increased,  the  rnrrcnt  strength  falls,  and  with 
it  the  light  given  by  the  incandmcent  lampa.  Conversely,  if  the  carbons 
of  an  arc  lamp  come  together  or  the  arc  decrease,  there  is  a  sndden  throw 
of  current  through  the  circuit,  owing  to  iho  decreased  resistuice.  that 
CMuet  the  tiMBndeeoent«  to  brighten  up.  An  ai^ntos  called  a  fusible 
cat-out,  tiiot  wilt  be  explained  lat«r,  has  been  aometimee  inacrtcd  to 
save  individuft)  lamps  or  groaps  of  tbom. 

The  writer  eRtablishnl  an  insLallation  of  four  arc  and  forty  Incan- 
deacent  lamps  at  Cymmer  Oolliery  in  Sooth  Wales,  worked  by  sn  B 
Qraromc  machine,  the  incandesoenta  being  worked  well  under  power. 
Each  arc  was  fed  by  a  aeparate  wire,  and  great  care  was  taken  that 
the  break  in  the  feed  corrcot  of  each  was  of  very  short  duration.  Each 
arc  hunp  was  guarded  by  an  automatic  cnt<«ots  which,  when  an  arc  froin 
any  accident  increoaed  beyond  a  certain  siEe,  cut  it  oot  of  the  ciroail, 
allowing  the  current  to  go  by  another  path.  Each  parallel  waa  protected 
by  another  automatic  device,  which  instead  of  pnttiiig  the  lamps  out, 
aimply  carried  oft  the  sarplos  current  by  opening  tti  it  a  new  path  wboeo 
ransuncc  dccraucd  as  the  reqniremeots  of  the  circuit  increased.  The 
tnatallation  waa.  hnwef  er,  only  auooessfnl  so  long  as  the  men  who  fixed 
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the  work  remained ;  t-he  etusntion  required  wag  more  thiin  the  lad,  who 
vu  pnt  in  char^,  was  oqiiol  to;  tlie  writer  is  oow  eogBged  couverting 
the  machine  to  Uic  low  t^osion  mcltmtl. 

Walker  mad  OUiver's  Aiitom»tio  Rt^ulator  for  incandescent  tnmpa,  as 
■muiged  tu  carrj'  off  the  surpliiK  current  Uiut  may  itoss  through  tbe 
ctnmtli  from  increased  Bpued  of  the  eiiffino  an<l  other  aiuscfl,  thereby 
avoiding  the  entire  strain  brought  on  the  InnipH  onti  vet  not  puaing 
them  out  as  with  a  fusible  cut-unt,  may  be  thus  dcecribnl. 

An  electro-niiignct  wound  with  fine  wire,  proportioned  to  the  electro- 
motive force  of  the  circuit.  i»  briilgyd  across  the  mains,  its  wire  forming  a 
branch  with  that  of  the  incandescent  lamps  nnd  uking  u  certain  small  por- 
tion of  the  current,  in  acwrdiinc*;  with  Ohm's  law.  Facing  the  jiole  of  tho 
electromagnet  is  the  u&tial  iron  ariiuitiiiv,  pivuted  near  its  centre,  and 
carrying  at  one  end  a  short  cirbon  pencil.  At  the  other  end  of  the 
armature  is  a  spring,  whtwn  tension  can  l»e  adjusted,  and  which  oppoecs 
the  pnll  of  the  magnet.  Facing  thu  carb«in  pencil  is  anather,  and 
betveen  this  second  cnrbon  point  and  one  chain,  a  variable  resistance, 
Uanally  a  50  or  100  candle-powor  lamp,  is  inserted. 

The  armature  is  connect^  t^i  the  otht-r  main,  m  that  when  the 
dcctro-miignet  has  accpiirt'*!  anfficient  Btrt-iigth  to  overcome  the  pull  of 
the  spring,  the  two  carlun  points  cDrnc  together  and  U'pcn  an  additional 
path  for  the  current  by  way  uf  ihc  armature,  carbyn  [wiuts,  and  50  or  lOO 
candle-power  lamp.  The  iidditiotifil  cnmint  Itiiit  would  othcrwihe  be 
divided  between  the  incandcrK^nt  tftin|M  the  iippurutas  i^pkced  to  protect, 
now  passes  by  way  of  this  extra  pulh,  uni  as  it  is  evident  that  the  i^CHiat- 
ancc  of  thsa  path,  or  in  other  wonU,  itfl  napncity  for  carrying  off  current, 
can  be  made  as  large  vr  small  as  rcqnired,  the  protection  is  very  perfect. 
Immediately  that  the  cansc,  tamporary  or  otherwise,  of  the  addiliooal 
ourrent  ia  removed,  the  tension  of  the  spring  overcomes  the  poll  of  tho 
niagneu,  the  contact  between  the  carbon  points  ia  broken,  and  the  circuit 
is  restored  U>  ibi  original  state. 

The  apparatna  works  very  bcantifully,  and  einctly  in  ai'.wii-daiioo 
with  the  re«inirements  of  the  circuit.  There  are  two  r.iriable  resist- 
ances: the  resistance  offered  by  tho  cjorbon  contacts,  according  to  the 
now  well-known  principle  of  the  microphone,  and  the  resiatunoe  of 
the  incandceceiit  lamp  that  is  thmwn  into  circuit.  For  instance,  with 
R  unall  inorooRc  of  ciuri^nt,  tht^  carbon  [»jinL<i  are  thrown  into  ligbt 
contact,  the  rusiiitance  of  whicb  may  be  very  ooiisiderable,  while  only  a 
small  current  pasaing  through  the  5t)  or  100  tandle-jKiwer  lamp,  jta 
resistance  remains  ncarlv  nhitt  it  is  when  cold,  nwxrlv  double  <.'f  whwt 
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it  ifl  vhcn  hoi.      A  litiyvr  incn-ase  makes  firmer  contact  between  the 
.carbon  points,  loweriug  tlicir  rwistancc,  and  iw  more  cnrrent  now  passes 
throagh  tli«  lamp,  iiA  rcsUtunoi  Is  a1»o  lowered. 

The  by-path  may  not  Qct-eBBarily  consist  of  only  one  Intnp.     Two  or 

jre  oould  be  used  wliure  ^al«r  capacity  in  required  ;  or,  where  a  large 

^number  of  lamps  are  in  use,  finil  snlijci-t  to  lar^c  fluvt nations,  two  or 

more  regolatons  muy  be  attached,  each  one  rc<^airing  a  litllu  mure  CQtreot 

than  its  Qci^libuur,  beroi'e  comio^  into  action. 

There  Li  anothur  point  Ut  remember  in  running  inciuidcscent  lamps 
FAxim   a   ueries  dynamo    with  several   panillels.     The   samo  rule  applies 
u  to  speed  and  cnrrcnt  tliroDgh  u  given  resistance,  as  in  arc  lighting ; 
With  a  given  number  of  lamps  in  cat-h  parallel,  and  a  given  nnmbpr  of 
panilleis,  the  greater  the  strength  of  current  reqnirwl  the  greater  must 
the  i[)e«d  be.      Further  tfaau  this,  hoHever,  with  u  given  number  of 
parallels,  the  tmalier  the  number  of  himiis  in  each  parallel,  the  highor 
will  the  rMistancu  of  each  parallel  be,  and,  therefore,  the  grcAter  speed. 
Il  is  like  increasing  the  size  of  the  arcs. 

Th<  next  plan,  and  tho  one  now  almost  auivetsaUy  adopted  fur  in- 
candcsci'iit  li};hl  \ug,  is  ti<  use  a  low  reaiataDou  dynamo,  excited  by  a  shunt 
or  com[X)mid  sf^rict  and  shunt.      A  few  low  resistance  dynamos  on  tlie 
series  principle,  where  the  clectro-magoets  are  excited  by  the  branches  of 
the  main  rirenit,  arc  still  in  uac,  such  as  the  B  Gramme  am!  the  original 
Gttlcher,  but  they  arc  fikst  becoming  obsolete.      The  compound  woand 
nuioliLue,  which  allows  lights  to  be  lurtivd  out  or  in  at  will,  without  alter- 
ing Uic  B{)ccd  of  the  machine  and  withoot  aSccting  the  other  lights,  is  5tft 
■Dpoiaeding  all  otbera  for  incondeaoent  lighting.    With  this  arrangcnMiit 
all  tbo  lamps  are  orrsoged  in  one  parallel ;  nutins  of  varying  sizee  are  led 
oat  to  where  tlie  Umps  arc  required.     Plate  XL  vhows  the  arrangement  of 
fifty  lights  fixed  by  the  writer's  Arm  oi  l!:|>|ih>t(m  ('ollicry  twlonging  to  tlie 
Hettou  Coal  Company. 

With  all  incandescent  lighting,  two  tnaln  wires  between  which  the 
ncccflsury  electro- motivo  force  exists,  whether  derived  from  a  aeriea, 
shunt,  or  com|)ound  wound  machine,  are  tcil  into  the  neightmurhood  of 
the  iKwition  that  the  lamps  ure  required  in,  and  the  small  branch  wiroi 
ore  then  connected  one  to  each  main  wire,  the  other  ends  of  the  brauelies 
being  connected  to  tbo  terminals  of  the  lamp. 


The  description  of  a  few  neceaiary  aooeaMiriM  and  faults  that  oooor 
will  complete  the  information  at  the  writer's  diapuaal. 

SwrrcniiH.— These  are  a|ipiinitm  designed  to  cat  off  the  convnt  (rum 
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one  parcicolnr  putli,  uid  either  tu  breuk  it  altogether  ur  to  turn  it  into 
ftoother  path.  Each  arc  lamp  is  iiKiinllj  j^roTi<k-d  n-ich  a  switch  tu  turn 
it  out  wheu  Dot  required.  Wlieu  thv  arcs  aio  run  in  series,  the  switch 
tarns  the  current  into  a  bjr-iMth,  wliiuh  aroida  iu  own  lamp  and  fomm 
on  to  the  neit."  In  derived  cireuit,  the  circuit  is  rimplj  broken.  With 
the  Brockie  commulating  iainp  it  ie  best  to  break  both  main  and 
feed  wires.  FigK.  5  and  ii,  Plate  IX. ;  and  2  and  8,  Plate  X.,  show 
Bvitfihea  desired  for  ure  lamps  or  for  bslches  of  ineandescent  lamps, 
lDcande(«cent  lamps  may  be  lurucl  ont  in  batches.  If  run  from  a  seriea 
machine,  n.  whole  pamllel  is  turned  out  br  bridging  It  acr<«w.  When 
mn  from  a  shnnt  machine,  the  switch  merely  hivaks  tlie  connection  of 
one  wire  before  it  rcachca  the  lamiw  thut.  hnve  to  lie  cnt  ont.  Indiridnnl 
lamps  can  be  switched  out  sepamtuly  by  siiiullcr  switchtw.  Figs.  4  and  &, 
Plate  X.,  show  Hwitches  for  single  lamps. 

HoLDGBH. — These  arc  to  bring  the  filament  ounnoccions  to  terminals, 
and  at  the  same  time  form  a  handle  for  the  lump.  Tliey  can  usually  b« 
screwed  into  gas-bnirkcUi.  ticking  the  pince  i*f  tiie  gua-bunicr.  Fig.  6, 
Plate  X.,  shows  a  bolder  and  switch  combined.  Figs.  7  and  8,  plain 
holders.  Fig.  lo,  a  plain  iron  bracket  des-igned  by  the  writer  for  collierr 
work :  it  has  a  point  at  one  vud  to  drive  into  wood,  &c.,  and  curries  a 
gBS>i]l[^e  al  Llie  other,  into  which  the  holder  scrc^rs. 

AUTOMATtc  CcT-otrrs  roR  Arc  Lamps.— These  may  be  worked  in 
two  different  ways. 

1.  An  electro -magnet  fed  by  n  wire  forming  a  shunt  to  the  arc,  the 
puU  of  which  is  opposed  by  a  spring,  makes  oontact,  and  thereby  opens  a 
path  for  tlie  current  avoiding  thp  lumii,  when  the  arc  having  attained  a 
certain  sixe,  the  shunt  wire  receives  Bullieient  current  to  enable  the 
magnet  to  nrcrcomc  the  tension  nf  the  spring, 

2.  The  clcctro-miignct.  may  be  fed  by  a  wire  forming  part  of  the  main 
circuit,  in  which  oise  coutact  is  broken  us  soon  as  the  current  boa  slrcngih 
rmiugb  lo  jiiill  the  armature  down  in  opposition  to  the  tension  of  tbc 
spring.  Shonld  the  arc  attain  snch  a  size  that  die  current  passing  round 
the  magiK't  is  not  strong  enough  to  ovc-rcome  t!m  tension  of  the  spring, 
the  force  of  the  lntU.T  makes  contact  as  before,  ojKining  a  (Jass-by  circuit. 

These  can  be  attached  to  nay  aro  lamp.  They  consist  simply  of  ua 
electro-magnet  fed  by  a  shunt  across  the  arc,  yr  u  wire  in  the  main 
circuit ;  the  arranture  carries  a  contact  piece,  which,  when  the  arc 
reaches  a  certain  siz£,  rcgnlnteil  by  the  tenHini]  of  a  spring  attached  to  the 

■  In  Kig.  a,  Ilatc  I X..  tcnniiinl  a  Wfiuld  be  onrmrcM  to  the  nuiin  wire  from  the 
d^iMUM,  a',  tliv  wire  iMdinjf  Ui  tha  lamp,  amI  a',  tbc  wire  l«aJiii|f  tu  tli«  nut  lamp. 
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armature  oppueiug  iite  jiiill  of  llie  clivlro-inngiiet,  makes  ix^nUct  with 
HDOtbtr  oontaci  piece,  anil  iliccurrtrnt  then  pnxsi-a  li}- another  pnt-b  leaving 
the  aru.  A«  svun  as  ttic  carbons  come  together  agaiu  the  elootro*migaet 
kass  its  pall,  the  aatomatic  poaa-by  ooDtAct  is  Irruken,  and  die  aru  is 
re-formed. 

lu  the  iugtallation  At  Cymmcr,  the  aiit'jmatic  cut-out  Lhrovni  in  a 
roap  of  incaadesc'^ut  lamps  inside  the  lantern  uonLaioing  the  arc  lamp, 

PuBiBLB  Cut-Odts. — These  ore  constructed  to  break  the  circnit 
entering  n  group  of  lamps  or  a  single  lamp,  should  a  dangerous  cttirenb 
pass  into  them.  Thej  cuniitC  simpler  of  two  picuua  of  bmas,  supporting 
between  them  a  atrip  of  alloy  thai  in  arranged  to  fuse  nud  break  the  con- 
metion  to  one  of  the  wires  sbnnld  a  current  of  a  oeriain  prodotvrmincd 
Btrcogth  arrive.  The  apparatus  is  a  very  useful,  bat  a  very  barlmruub 
one,  and  will*  in  tlic  nritcr's  opinion,  be  sti^ieraeded  Imton  vctj  long,  bjr 
some  I'tich  Amtngcmcnt  as  tlint  designed  for  Cymmcr. 

When  electricity  becomes  general,  as  gas  is  now,  the  idcn  of  all  the 
llghte  in  a  bouse  being  cut  off,  liucause  ofaoini!  trifling  futtlt  in  the  wires, 
or  at  the  generating  sutioti,  will  Imrdly  l>c  tolerated. 

Mkasi'RIKo  IxsTBiiMBNTW. — Tlic  only  two  that  need  be  described 
here  ore  Uio  amjierc  meter  and  the  roll  meter.  These  are  of  varioos 
forms  according  to  their  difTerent  dceignere  or  makers;  but  Uicy  all 
depend  on  tlie  action  of  the  corrent  npou  a  magnet,  tliruugh  the  medium 
of  coils  of  insolatcd  wire  surrouiidiug  it,  in  opfH»itioii  either  to  tlio 
pall  of  a  powerful  permanent  or  electro-magnet,  a  spring,  or,  in  the 
simplest  form,  of  gravity  itself,  to  which  latter  case  a  weighted  needle  is 
used.  The  two  sets  of  instrumeuts  are  o^nnlly  made  exactly  alike  in  every 
particular,  exoept  that  for  tlio  ami^re  met*?r,  a  short  length  of  thick  wire 
or  strand  of  wires  is  used,  giving  merely  a  nominal  rusistauoe,  aud  in  the 
Tolt  meter,  a  very  long  length  ofLliin  wire  is  Qsed,  giving  a  very  high 
rOBistanue.  There  is  in  rnch  caee  a  light  pointer  which  trmTenNS  the 
dial  under  llw  action  of  the  current. 

The  um[>(.TO  nietvr  is  inserted  in  the  drenit,  vr  branch,  the  whole 
current  going  through  its  oils,  and  the  dettoctiou  of  the  needle  forms 
euiuv  known  ratio  to  Uui  strengih  of  the  cnrrcnt. 

The  \-olt  meter  is  lnidg«d  across  as  a  ahuut  to  the  portion  of  the 
oircail,  between  the  exlnmitics  of  which  it  is  re<]iiired  to  know  the 
electra-motiro  force,  the  cnrrcnt  that  nny  given  eUtHro-mniive  forco  it 
sUe  10  foros  through  the  high  resistance  shown  by  the  ivadingt  of  tbe 
pointer  being  a  corrcvt  moufurc  of  thai  elcctro-uuUvs  font). 

The  use  of  the  ampt'-re  meter  is  tu  show  tlio  cnrrent  |iautiig  in  the 
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ctrcntt  at  tmy  mnmcnt.  By  hitvin;;  one  of  these  ticnr  the  rnfone  nnd 
djrcamo,  th«  eiigiiicmjin  cati  tell  nt  u  gUncc  if  nit  is  ri^lit  m  far  u  Ite  Ja 
concerned.  Willi  nrc  lights  in  sciios  his  pointer  should  nln-aya  be  at  the 
same  fi^trc  nnd  he  works  In  that  no  m3Ltt«r  how  many  lights  are  in 
circuit.  With  »  lot  of  worlc,  whether  arc  or  inrandesretit,  or  m^itora,  fed 
by  a  low  resistance  dynamo,  he  knoi^-s  wlint  detlL<ctioii  «.-um»ponda  to  a 
certain  nnmber  of  liunjis  and  lie  works  to  tliat. 

The  principal  nsic  of  the  roit  meter  is  to  teat  for  fimlm  wiLli  incan- 
defcent  Iani[.ts,  and  to  teal  the  low  of  electro-motive  font  in  ).>a9<ing 
through  any  aetofn-ireB.  Noting  the  deflection  un  one  Aide  and  Uieii  un 
the  other,  ahonld  there  be  an  nnmual  fall,  further  intcrfflediAic  IcJitii  will 

show  the  CAHBO. 

Tub  Exoike  oe  MtfCHAKicAr.  Moroit. — Any  kind  of  well-made 
stenm,  air,  gas,  or  water  motor  that  can  be  made  Lo  nm  ni.  n  oinstant 
speed,  will  answer  fnr  t-lwtric  lighUng.  Any  liirj^L'  t-ngine  abont  the 
works,  such  as  the  fan  <>r  workshop  engine,  that  runs,  ur  can  be  m^Ic 
to  mn  always  nt  one  iiuifonn  speed,  will  nlwo  serve  the  puijiORe,  but 
no  irregular  ninning  engines  attch  as  air-compressing  cn}*tnr«,  blast 
enginpR,  Ac,  will  do.  So  far  an  the  writer's  exporienw  goes,  any  well- 
made  engine,  provided  it  hits  a  plentiful  supply  of  stcani  and  a  good 
high  Bpocd  governur,  will  give  rery  good  rceulto.  The  governor  halls 
rcqnire  to  be  regulate*!  U>  cut  <jir  pmrnptly  nt  the  slightest  iiicrtjase 
of  Hpecd.  For  arc  lighting  ^ery  much  ui'>re  lulituiU'  eiui  be  given  than 
lighting  with  incandescent  laTnpH.  With  good  arc  lumpe,  i^artiunlarly  the 
Brockic,  a  difference  of  10  per  cent,  is  hardly  felt,  but  with  incand(»ccnt 
lamps  cvorythtug  must  be  [Hirfect.  The  smallest  altenitiou  in  the  speed, 
even  the  poBsagv  of  the  Bplioo  over  the  pulley  unless  very  ciirefully  made, 
is  painfully  risible.  It  is  the  practice  of  the  writer's  firtii  iilwiiya  to  hace 
cither  a  sewn  juint,  rir  one  ofthosic  s]>i:cial  forma  Huch  as  Angus'a  chain 
lielting  where  the  thickiifss  of  tlm  belt  ta  the  biuhu  all  ihruugU.  The 
writer  hita  used  cliuin  belting  w*ith  succoas,  mid  as  it  u  the  same  sisc  alt 
over  it  posticasca  the  great  advantage  of  being  ciisily  nnd  qaicklj 
taken  up  as  it  elretchee. 

To  Hud  the  horse-power  required  for  any  iuisL;iLI[ition  of  iucnn- 
deeocnt  lamps.  Determine  tint  all  tho  ntsistauccs  f>r  the  cironit 
including  that  of  tht^  generator,  or  the  totiit  clcctro-motivc  I'urce 
of  the  circuit   and   the  ciirrenta  delivered.      Then    by    inL-ans  of  the 

E  X  C 

""  ~   -iTji- find  the  horae-powcr  actually 

in  the  circuit.      Should  there  be  nny  leakage  current,  thia  mirat  also 


formak — W.  in  h.p,  =    or  = 
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hf.  takfin  Into  oonfljdpratKm,  Imt  tho  case-n  in  which  it  wonld  Ijc  rcquirod 
are  rare.  To  ilm  tidd  10  per  cent,  for  tlm  ]<?ss  br  triclioD,  hoatinj;  of  iron. 
Ac,  this  wiU  give  the  total  honc-i>otrer  that  muAt  be  delwerni  to  tha 
puUfjf  of  ihfi  dijnamo.  By  odding  to  this  tho  Van  in  the  belt  rikI  the 
engine  the  indicated  horec-power  can  bi-  readily  found.  Thia,  howeTcr, 
11  the  miDiiDuni  jmwcr  that  can  do  the  work  niuler  the  best  condi- 
tions and  with  everything  in  first-rate  oi-der.  It  allon-B  nothing  for 
increased  friction,  dirty  joints,  Ac,  m  that  it  is  wine  to  allow  a  good 
irorkin$r  margin  orer  and  above  whalerei-  ttiis  shows.  To  take  an  illasira* 
tiou:  say  there  arc  ^^  nrc  lighlA  run  from  an  A3  machine.  The  uurrent 
is  12  am])^rca,  the  rcsitttunce  of  leads  ]  ohm,  of  HghtM  8  ohms  each,  of 
uiM'hiuc  3  ohins;  (otal  resiotaiiM  er|ualff  1  +  15  +  3=19  ohms.  W  in 
horse-power  expended  in  elcctrienl  energy  =  C,  «=  12'  x  19=  144  x  19 
=  27.16  watts.  To  this  sdd  10  per  ocnt.  for  oonvcraion  ss  274  watts. 
Power  to  l«c  delivered  in  pulley  of  dynamo  UieD  equals  8,000  Walts  = 
roughly  4  hon>e-powcr.  Hy  adding  t«>  this  the  power  oonsimied  in  engine 
and  belting  which  the  writer  thinks  may  fairly  be  left  Co  inecluuiical 
engineers,  the  power  rotiuired  in  indicated  horse-power  io  tlic  cylitider 
is  arrived  at. 

Faults. — The  only  points  remaining  to  be  touched  upon  are  the 
fluiha  that  occnr  in  working  and  the  pnrts  that  wear.  With  welUmade 
apparatus  properly  fixed  tho  fuult«  should  be  fun  and  far  I>t>twecn  :  wear 
and  tear  is  very  trifling,  and  is,  or  should  be.  confined  to  the  bearings, 
the  brushes,  nud  Ihc  collectors  of  the  mucbtnoA.  Care  mtui  of  course  be 
taken  to  keep  the  bcurings  well  oiled  and  to  rojtlacc  them  when  worn 
to  a  certain  amount,  ocherwisc,  as  the  distance  between  the  outer  wires  of 
the  armature  and  the  polo  pieces  of  the  deotro'ruagnets  is  always  made 
very  small,  Ibo  fonoer  will  fiill  down  and  cot  themselves  on  tlie  latter, 
rendering  the  armatura  naoIcM.  Tho  brushea  require  to  be  carofblly 
trinimod  periodically,  the  time  depending  on  the  amount  of  work  done 
by  the  maohiua,  and  to  be  set  on  the  commutator  so  as  to  give  the 
minimum  amount  of  sparking.  Tbe  greater  the  ^rking  the  quicker 
do  both  commntotor  and  brushea  wear.  A  badly  trimmed  brniih 
will  wear  both  itaetf  and  the  oommuuitor  in  a  few  hours  wry  ooo- 
siderefaly,  as  much,  or  more,  than  in  many  weeks  of  ordinary  work 
if  properly  adjnsted.  As  the  commutator  wears  down,  if  it  be  of  tin 
Onunme  form,  it  usually  wears  in  a  more  or  less  irregular  groove.  Tbe 
practice  has  liecn  to  put  the  bobbin  in  the  Inthe  and  turn  il  down  level 
It  is  better,  if  posable,  to  avoid  doing  this.  If  it  cannot  be  oroided, 
great  can  atut  be  tAksn  (hit  two  of  the  segments  on  tbe  oommntutur 
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are  not  connc(rU>(l  hy  tlie  tool  in  ttiruing,  cunyiiif^  a  amkll  piece  of  one 
segment  over  to  the  noxt  Should  such  wi  nocidcnt  lia[>|ioii  it  will 
probably  lead  to  the  desitrucuon  uf  the  iiisulatiuu  of  that  uoil.  Ii  is 
qaito  easy  to  avoid  this,  however,  l>y  cairerully  clcantng  out  each  division 
after  tnrning  it  op.  Care  most  alsn  he  token,  that  wirea  of  neighbonriog 
ooils  other  than  those  connected  together  do  not.  cfune  into  cotitaci,  nor 
_Uie  radial  jnoces  to  which  they  arc  attocbcd.  and  tbut  pieoes  of  metal 

uob  lull  iu  ooataut  wiili  the  railials.  None  of  tlieae  aliouM  happen, 
Igh  tlie  great  c-An^lfMnesA  of  i,h(!  miin  in  churge. 
fault  ttiHt  sometiitK^H,  th(>n<;ii  nirvly.  Imppoiie,  is,  if  in  any 
fonn  of  annature  the  wires  be  not  securely  bound  iu  with  a  BubsUuioo 
thnt  will  withtitfind  Ixith  tlie  heat  of  the  wirvs  luul  Ihe  ccntriliipil 
force  of  the  bobbin,  the  Uttor  will  ex|viml,  mid  the  outer  vires  will 
cat  thenwelvea  on  the  ]H>le8  of  the  elecli'o-iuHgiicts.  This  is  easily 
goardod  uguinet  by  having  a  binder  of  thin  wire  soldered  together 
nil  round  outside  the  tape  that  is  gcnurally  aaed. 

A  fttult  that  occiiitioiislly  occurs,  mfirc  ]»articiilarly  with  incandescent 
lighting,  is,  the  two  main  wires  may  come  into  contact,  cither  by  being 
stapled  tof.'t'thei*,  orftximsome  jU'cidi'tiUiU'iium-,  siuili  an  iu  makitiga  joiiiL 
The  result  is  that  withoni  niiy  apparent  cniiec  the  lights  rGftutc  to  bum, 
and  even  the  closest  icnitiuy  faiU  to  detect  the  cause,  owing,  poaiubly,  to 
its  being  covered  np.  In  snch  a  i-aso  the  cause  mfiy  naidily  bo  foniid  by 
turning  on  a  snrtlcient  current  for  testing,  cutting  one  of  the  main  wires 
in  two  or  three  places  in  eiicceesion,  and  joining  them  up  aguiu  aftor 
each  cut  nntit  the  fniilt  is  pureed.  At  each  cut,  Uiose  lamps  on  the 
dynamo  side  of  the  cat  will  go  in  if  the  fault  is  iK-yond  it,  and  so  on;  the 
cause  vi  the  lights  relusing  to  burn  being  ihut  tlic  current  all  passea  by 
the  shorter  path  at-vom  the  contact  and  refuses  tu  go  by  the  lamps. 
When  the  contact  Is  cut  olV  fi\nri  hiuiii?  of  tlic  lftm]i8  by  cutting  the  wire 
they  immediately  light  up.  A  fault  of  this  kind  may,  by  allowing  a  too 
powerful  current  to  puKs  round  it,  cause  the  burning  of  the  ooiU  of  tli« 
bobbin  in  a  fine  wire  mat^hinc. 

Pci-hapft  a  few  words  on  the  mutter  of  tlie  ciu-lionH  used  wil.h  arc  b'ghts 
may  sen'e  to  bring  the  imimv  to  a  close-  It  is  a  miiitake  in  this,  hs  iu 
everything  else,  to  buy  those  too  cheap.  If  they  contaiu  impurilica.  auoh 
OS  silicon,  magnesium,  etc.,  which  the  earliur  EugliBh-made  carbons  did, 
and  those  cut  fmm  gas  carbon  in\iiriaWy  do,  the  result  will  be,  even 
under  the  very  best  oonditious,  imiwrfeut  working  of  the  lamps.  As  Uie 
carbon  bums  ilowu,  sinhU-nly  a  piece  containing  one  of  these  substances 
comes  into  the  huatcd  part  and  muses  the  light  to  fizz,  splutter,  and  go 
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ont.  TbU  ill  caused  l)j  U»e  maLeriul  riuiiig  Kt  a  lower  tompcrauirc  than  the 
carbon,  and  jn'rhnp*  latakiii;;  bq  iiK*h  or  w  of  it.  Carlxnw,  too,  uliould 
always  lie  drj.  Hy  the  Hcanklc  it  frcqiiQUtl/  liapiwns  tfiut  tho  carbons, 
which  are  more  or  leas  porotia  even  at  their  bdrdosi,  bcoomc  iinfirc^iiBtcd 
witb  the  volntilized  Kilts  that  rise  fnnu  tlio  nea,  tbc  rmult  being  toorc  or 
le»M  flickeriD^  in  the  nru  until  the  hciit  has  driven  lliein  out  i^rain.  Thii 
can  eruilj  be  avoided  by  kipping  them  in  a  warnt  place,  and,  where  thii 
cannot  be  done,  bj  using  them  covered  witli  a  coatinj;  of  clectrotjpo 
copper.  CiirUmB  nre  also  now  mmie  with  a  onrc  of  thin  wire  or  some 
soft  substance  uimdnclinf;  ulightlj  1>rtt<-r  thnn  carbon,  the  object  being 
to  keep  the  light  to  tlie  centn  and  avui  1  it4  burning  on  one  Kide,  a«  it 
HtjoictinieK  doea.  They  are,  howerer,  more  expcnsire  and  tend  to 
colour  the  light. 

The  miter  belie^'cs  thut  be  htm  now  (^mrannicatod  nil  the  inforniniinn 
on  the  subject  of  electric  lighting  thut  is  available  up  to  the  present,  and, 
though  tlic  |i»|ier  hns  Riitvii.  in  Hpite  or  bis  cndeuvonm.  to  a  great  length, 
ho  hopM  it  may  he  of  K-niiw  t^i  the  inembeni  of  th(>  Institute,  and  of 
aoue  slight  help  in  tbo  advancement  of  cteetric  lighting  for  minea  and 
works, 

Auythin;,^  that  may  hnve  been  iiiwlrcrtontly  omitted,  or  not  rendeiwl 
snlHcienilr  dear,  he  will  Itt  most  huppy  to  explain,  to  far  hs  his  »• 
perience  goca. 


APPENDIX. 


HEPOSiiAity  RATTKitiKrtjOB  Ki.RfTuirAi.  AatiiituiJtTUKH. — In  writing 
his  paper  8omc  months  Ixu-'k.  the  writer  did  not  think  it  nccnwory  to  refer 
to  acenmnUti'rH  us  Uwy  had  then  lunlly  acquired  a  practical  fi>nn. 
Hincc  then,  howeviT.  tbry  faa\D  made  great  ntjidca,  and  be  hnpt.<a  that  the 
following  may  be  of  scrx-ice. 

Stx-uiKbry  Ixtlteries,  or  vltxirical  aaiumulators.  arc  simply  golronkj 
bntteriva.  in  which,  when  ix-rfeet,  no  aonsimiiition  of  materials  toltoa 
place.     In  prinnple  tliey  are  rkiM'lyanaliigntw  t4)  the  hydnnlic  sccnma- 
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lator.  Work  is  done  m  Btoring  eJectritaJ,  or  rather  chcmiml,  cnorjf/,  jmt 
aft  work  is  dene  in  raiBiiiu  tlie  body  of  »-aU?r  in  the  hjdrmilic  accumuliitor. 
']'!)(;  u|i]>uraii:e  [ijk>ii  whicli  ibc  vork  h  done  v.il\,  in  eiu:li  kuu.-,  (cive  buuk  u 
part  of  the  cncrf^  thnt  has  Ikx'II  expL-nded  on  tliein. 

In  the  ek-drical  «ocunnilnt«r  Llicro  is,  «t  sUriirijf,  a  perfectly  neutral 
galvEiiic  bntccry — a  liottery,  in  fact,  fi-om  wliich,  in  ita  then  ttinditinn, 
no  carrunt  can  bv  obtained.  It  ooneiats  nguidly  of  tutd  platcti  itnmemcd 
in  dilut«  salpbnric  nrid. 

Ill  the  later  fortnn,  th«  lead  boa  in  some  eases  been  covered  ine- 
chunically  trilh  u  ftnbstancc  that  will  TaiTib'tale  the  ehcruicnl  rc<B(i.ions  thai 
go  on  diirinx  chartrinp,  nnd  tlH-Tcbj  t<»scn  the  time  wqnircd  for  i*tora|;;c. 
In  the  latest  form,  which  row  by  the  name  of  Faure-Selbn-Vt'lkmar. 
tbe  plates  are  perfortiutl.  and  thu  substance,  red  lead,  vrhidi  is  lii  asHiat 
the  action  of  the  external  current  in  charging,  is  pressed  into  tbcsc  Iiolea. 
Whiitever  the  fonu  may  Ik-,  rtontge,  or  charj?iiiK  as  It  \m  called,  is 
effet;twl  by  (niisin^  a  ouriviit  of  electricity  from  an  eiteroal  Kouree  to  pan 
through  the  hnttc-ry.  Iminediut^sly  n  new  nut  of  coudltions  is  set  ay. 
By  the  wclt-known  laws  of  elcctrolrsiR,  oxygen  is  spt  free  where  the 
current  eutcre  the  lattery  and  bydiuyx-n  wlicrv  it  loaves  it.  Tbe  oxygen 
ftirms  with  ihe  lead,  or  llm  i«Hn]Kniini  coriLiiiiiiiig  Inid,  a  higli  uxide, 
wliiic  tbe  hydrogen  precipitates  from  the  com]»opnd  on  the  other  plate, 
when  it  is  used,  pure  fead. 

There  is  now  in  lead  and  lead  oxide  In  th«  prpsenco  of  sulphuric  aeid, 
a  powerful  galvanic  coupk- ;  and,  m  mwjx  as  the  exciting  current  is  re- 
moved, the  battery  will  funiisli  a  current  ia  the  opjKwite  dia^ction  to  that 
of  the  charging  cnrirnt,  for  iis  knig,  provided  it  be  workinfj;  properly, 
aa  any  of  the  newly-formed  fleraents  of  comjionnd*  remain  to  Iw 
acted  on.  in  dischtu^^ing,  tbe  cberoical  actions  are  reversed.  The 
precipitated  pure  lend  i^  now  oxidized  nnd  the  high  (>xidu  h  reduced. 

The  inventors  Imvo  met  with  great  dilliculties  in  iKrfceting  the 
iippHratus,  as  might  lie  expected  with  a  new  thing,  owing  to  varioua 
causes.  The  priuciiHiE  have  been  connections  between  tbe  platot.  oauBsd 
by  very  IwAutifnl  htit  very  tronblesome  lead  trees  growing  acruas  from 
phitc  to  plate  ;  litickling  of  the  pUt^,  owing  to  the  alteration  of  tlieir 
couipufiitiuu  at  dilll-rent  periods  ;  expansion,  etc. ;  falling  out  of  the  red 
lend  bctwe<;n  the  plMli-fl,  and  noon;  liiiL  mnnt  cif  these  havu  new  l>oeu 
ovci'comp.  ITnfortucatc-ly  two  oIjjcetirtniihlL'  foAturea  remain,  (heir  great 
exi>ens«  and  gttiat  wcighL.  They  are  destined,  Iho  writer  hojKK  and 
Ijclivves,  lo  have  a  great  futuro  in  flays  tr;  come,  in  utilizing  the  siirjdua 
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power  or  eufifincs,  tlic  margin  of  vitriRtiou,  etc. ;  imd  In  cnaliling  irrc- 
^Urlj  ronnin^  engines  that  have  n  munpn  of  pnwcr  to  be  tiaed  for 
the  genenaliou  of  cloctric  curreDlii, 

At  prmeiit,  tJivir  priacipal  and  tUmcet  only  use  i»,  to  steady  the 
cnrrent  fumi&hcd  by  a  dynamo  where  a  gas  enginu  b  nwd  ;  and  for  the 
lighting,  hy  niglit,  uf  i»>lat«d  inAUllntianR,  swi\  ns  country  hoiiftcA,  a»  that 
th«  cDginc  may  Ihj  sto|)]Kd  at  a  certvin  hour. 

TIkto  haTO  al«i  been  a  few  caacH  where  a  Binnller  Biifrinc.  working  both 
day  and  night,  aiwifitcd  at  night  by  the  aoRnmulaton  it  had  charf^ 
during  the  day,  has  done  work  that  wuiUd  have  reqnired  a  very  much 
larger  engine  Ui  fafive  dotic  by  itiulf.  Thrac  would,  huwcTcr.  I>e  KpoeiKl 
caws.  The  writer  him  not,  up  to  the  pa-sent,  met  a  case  whctv  tlic  coot 
of  a  Kfnrmte  engine  wonid  not  be  le«e  than  tliat  of  aecumulatorii ;  more 
particularly  in  thoao  ca-ius  where  counter  abafiing  would  have  to  be 
empluyinl  to  deliver  the  power  to  the  dynamo. 


Ur.  Lawrkncb  asked  what  Huiount  of  the  power  given  out  by  the 
Hynnmo  was  nlilized  in  the  lumps? 

Mr.  Wai.kku  Slid  thu  point  r&iacd  by  Mr.  t>uwreucc  depended 
entirely  upon  the  construction  of  the  apparatus.  It  was  usually 
reckoned  that  the  percentage  lost  in  tlic  dynamo  y/m  10  per  ocni.* 
that  Wftfl  the  |)crccntage  lost  in  what  he  called  electrical  efficiency— ' 
lost  altogQtbcr,  as  it  was  not  seen  in  the  electriv  carreut.  If  they  put 
tno  hor8e-|»ower  on,  they  hnti  90  horne-powcr  in  the  current  and  the 
difference  wns  spent  in  the  gcncraiur.  The  amount  lo6l  in  the  wires  ot 
the  generator  wna  not  more  thmi  from  ,'>  to  7  per  cent.,  in  extreme  c( 
it  might  be  lo  per  cent.,  m  that  there  would  be  left  80  per  cent,  of 
nscfhl  ctTeci. 

Mr.  O.  n.  FoBKTKU  hod  much  picnsaro  in  proposing  a  vote  of  thanks 
to  Mr.  Walker  for  his  able  and  interesting  {Kipcr.    Though  the  progcail 
of  electric  lighting  bad  not  been  bo  great  us  they  eipevt«d  it  to  be 
two  or  three  years  ago,  still  there  was  no  doubt  it  bad  nude  consider- 
ahle  prugresc,  and  was  making  progress  every  day  ;  and  this  was  owing 
to  the  Work  of  such  men  as  Mr.  Walker,  who  weiv  bringing  it  to  Umi 
perfection  which  was  required  before  it  could  cotne  inio  general  use.     Kn 
doubt  in  many  oollierie*  it  was  ■  great  bencHt,  cii|w«-iatly  whL-a-  grvat' 
screening  *.'pi'rutions  were  rc<|uiri-<I.  and  in  undergruund  works.    If  the 
inatnllaiiun  of  tlie  electric  liglit  was  (Hit  np  at  the  finit,  he  lidicved  it  would 
1)C  lU  cbeu|^  if  n<>t  clteaivr.  than  g.m. 
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Tntvmw  Lebovr  seconded  the  rotv  of  tbnnkii,  aud  BOffgestcd  tbut 
bIiouM  the  n|)[uin)li»  bo  ii^aiii  [ilnctil  on  Uic  (»bk>  whi>n  the  di!<ms9ioD  of 
tho  pflpcr  uitk  plaw,  iniu-ii  itiLcrMt  would  !>c  added  if  amingcmcnta 
were  luade  to  lighl  the  iucandesoenl  lamps. 

The  pRKsiDKST  said  lie  wns  sure  thi-j  would  nil  conliwlly  agree  with 
tlic  vote  of  thatiks  to  Mr.  Walker.  Althongli  electric  li(,'hting  hud  not 
yet  come  into  general  operation  in  coUioricfl,  still  electric  wgniilling,  wbich 
depended  very  mach  on  the  e&mt  priuci]>lui,  vrtM  doiv  rerjr  much  tued. 
no  believed,  in  alt  cases  vrbere  the  elcclrio  li^'ht  bad  been  adopted, 
much  of  the  imrcc-GR  dc])endcd  ujKin  its  Hi-xt  JiiBtallatioti  bcin^  efTcctuaUy 

ae.  Tiiejr  nii};bt,  (W)m  the  p^>er,  judge  of  the  intricacies  uf  the  subject. 
U  mining  t;i;ginei'rH  Itiey  could  not  be  cxjH'tHcd  to  understund  all  about 
it,  but  tliej  would  beiieflt  from  having  audi  u  paper  bcl'nre  them.  Thoee 
who  had  the  actual  manHgcment  of  electric  lighting  and  signalling,  ercn 
the  workmen  themselves,  were  obliged  to  hnve  sonie  t>mnll  kuoivMge  of 
the  prinuiploB  uf  electricity,  aud  much  of  the  success  de[)eiided  upon 
haring  men  in  charge  with  a  cerUvin  amount  of  ihia  knowledge. 

Mr.  Walker  said  lie  was  mnch  obliged  for  the  kind  vny  in  which 
thsj  bad  received  the  proposal  of  a  rote  of  thanks.  It  hud  given  him 
great  pleasure  to  read  the  paper.  He  realized  the  truth  of  what  had  Iwen 
pointed  out,  that  tlie  success  of  the  vfovk  depended  vcrj  niudi  npoa  people 
having  a  knowledge  of  tt. 

The  meeting  then  concluded. 
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NOTBS  ON  THE  COAL-FIEI.r).S  AXn  OOAI^MINHNG  OPERA- 
TIONS  IN  XORTH  FOHMOSA  (CHINA). 


BT  DAVID  TVZACK. 


The  vritcr  bsviug  been  cntrast^d  by  Sir  KobU  Uart,  Inspector  General 
or  the  ChiiieHO  Im)>crial  MariLimQ  Custoou,  on  behiilf  oF  the  Viceroy  of 
Fohkicn,  to  examine  anil  note  the  {c»?npnil  outline,  prartioal  geology, 
Aod  Appeamncc  of  t-lic  coal<pro(lucia<!  distric-U  iti  the  island  of  FormoHa, 
landed  in  the  poti  of  Tiimsai.  on  the  north-west  coast  of  the 
JsIaiKl,  in  tliB  early  jjait  (jf  1875,  for  the  purjwre  of  develop- 
ing the  Bamt;.  The  town  of  Tainsui  lioa  ahrmt  one  mile  inland 
from  the  river  liar,  and  consists  inustly  of  a  straggling  town 
built  partly  of  brictt,  with  tile  roofs ;  aud  lar^'cly  of  bamtKw  booses  with 
grasft-thiitchcd  roofs.  The  populution  of  thiii  town  will  not  exceed 
20,000.  The  trade  of  the  port  is  nK*tly  in  t«ja,  camphor- wood,  indigo, 
sugar,  and  coubt  in  smnll  ({uantitieH  from  the  Dative  ndit  mines.  On 
cither  Hide  of  the  cnlL-nnoi!  U>  iht!  jHirt  of  TiuiiHni  ntands  a  hi^h, 
conical,  aud  piclnpesqae  range  of  porphyiitic  peaks,  clothed  to  the  very 
Mimmit  with  dense  jniijflc  and  gmsa  8  or  10  feet  high.  The  two 
aeatine)  hilln  are  rtsfiectively  2,8i)0  feet  high  ou  the  north  Hide,  and  1,720 
feet  hifjh  on  the  snnth.  The  TainRni  river  is  here  nliont  one  mile  wide 
at  high  water,  but  at  tnw  water  .several  mud  fiats  render  navigation, 
except  to  BHiall  craft,  risky.  The  precipitaiw  nature  of  the  liillii,  tli« 
dense  jungle,  rank  \cgeUiti«i]i,  and  alwcnce  of  road?,  render  it  difllcult  to 
peuetmte  np  rouniry  exiiupt  by  nii>igaUng  the  various  branchea  of  the 
Tamsui  river  in  flat-lK)Lt4')mcd  1>}at«. 

ASPECT  OF  THE  COtrSTRY. 

Tho  gieneral  appearance  of  this  northern  part  of  Pormoea,  a  few  miles 
ttom  the  west  eoiiRt,  may  l)C  liktned  to  thnt  of  an  immcQBe  saw  with  the 
teelb  upwards,  the  nhorp  peakit  tiim»i  to  the  nortli.  and  the  slopes  to  the 
south,   the  angle  uf  the  it|n|i<;t  varyinif  from  I.'i"  fo  Ij*^,  and  the  escarp- 
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menu  Ro  prKipitOTis  that  it  h  f^nerally  impossible  to  climb  them.  As 
tbjfl  ]>ecaliar  anifonnity  of  configuraiiou  not  only  affects  the  narttux  but 
is  curiod  beneath  to  tho  rock  f(»nnalion,  it  wi]|  be  readily  undentood  that 
this  pert  of  Formoea  presents  to  tlie  ^oolo^at  a  Bimple  index,  an  he 
truTtU  north  or  wath,  of  the  succession  of  the  different  rock-bcda  upwards 
or  downwards. 

I^MTiag  Tamsui  ami  Raiting  eastward,  the  counLry  passed  tbrongh 
is  very  bcaatiruL,  range  after  ran^  of  ni,?god  and  verdant  hilU  succeeding 
each  other  ;  and  if  the  ftcocy  clouds  which  o^ually  flcreem  the  tur  distant 
Ticw  happen  to  be  lillcd  by  sotDe  paadng  breeze,  the  soow-cspped  peaks 
of  some  of  the  more  uentral  moanlniiiB  are  tUsremcd,  whoM  bases,  sur- 
rounded with  primeval  forest,  are  anccssihic  only  to  tho  native  sa^'agc.  The 
•ettlenKnl  of  Twatutia,  h  suhurli  of  the  city  of  Banca,  is  soon  reached. 
Hera,  at  Ttvatntia,  there  is  a  sniall  colony  of  English  tncrchants  who 
carrj*  on  an  extensive  businww  with  the  ntitive  Cliinese  in  ten,  lamphor, 
opinra,  snfinr,  coal,  etc.,  and  who  have  also  charge  of  extensive  teii-firing 
works. 

Banca  itself  is  nn  important  eily.  nhont  twelve  mites  IVom  the  n^ttr 
month,  holding  the  same  relation  to  Tamsni  as  Xcwcostlc  does  to  Shields. 
It  lies  lietwecn  the  Kcliiti^  river  and  tho  north  hank  of  the  Samcinai 
branch,  and  is  in  fact  at  the  jnnctiou  of  the  three  main  river  hrancbca. 
As  it  is  sitoatcd  in  the  midst  of  a  large  alluvial  and  fertile  plain,  many  of 
its  inhaliitant*  are  wcll-to-<lo.  The  city  in  ninstly  built  with  bricks  of 
excellent  manufacture,  many  of  the  bourns  Ijeing  ornamented  with  bine 
porphyry  stono  fanings  and  pillnre,  whiirh  arc  well  <-nrved  with  various 
dericcs.  The  city  has  nmnerons  and  extensive  shops  where  almost  any 
article  of  Europesui  or  American,  as  well  as  native  produce,  may  be 
purchased.  It  is  difficult  to  arrive  at  the  population  of  a  Chinmo  town, 
as  no  oensos  is  taken  ;  but  the  population  of  Hanca  and  neighbourhood 
may  be  taken  at  tomewhertr  about  loo.ooo. 

Tho  Tamsui  river  in  this  neighbourliood  bniDches  off  into  thrra 
widdy-apart  districtii.  The  Tokabam  river  divenring  tothc  sooth-weat 
passes  through  some  rough,  mountainous,  and  nlmoK  impenetrable 
coDDtry  to  tho  ChineMc  town  of  Tokaham,  where  a  small  tnrter  trade  is 
carried  on  with  the  native  Aborigine*.  The  second  branch  of  the 
Tanuui  river  leaving  llanca  is  called  the  Ramqnai  branch,  which,  after 
poicing  through  richly-cnllivnted  plains,  pcm-trnU'*  to  the  sonth-ea«t  in 
the  rugged  hill  country  iu  pooaemon  of  the  Aborigiiwa.  where  again 
barter  is  carried  on  klwecn  the  oativea  and  Chinese.  The  thini  river 
tmuwh  leaving  Twaiutia  tends  almost  doe  CMt,  and  afker  many  windings 
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and  nnmemufi  shallow  rapids,  piuwM  within  tvro  mil<«  of  the  port  and 
iovni  of  Kelung  aitd  enteni  the  Otwl-fidil  which  had  to  be  inspected. 
This  hrancb  of  the  river  lian  largely  asEUitcd  the  dt-vc>lopment  uf  cud- 
mining  here,  for  without,  it  no  accessible  road  to  the  wcat«rn  »ca-ctaA 
wonld  exiflt. 

For  some  distance  up  the  Kelong'  hrauch  of  the  Tauisui  river,  abore 
Banco,  Purtilt;  plairiH  p-uwinjj  sugar,  rirM;,  wim,  sweet  iKtutixw,  etc.,  arc 
pawed,  and  Bhortlj-  afttTwiirdit  a  rug',iHl,  prvclpitom  oonntr;  is  entered, 
throngh  which  the  river  winds  and  twigt«  ai  it  cncoanters  one  rocky 
obstacle  after  another  in  it«  poan^  towards  the  sea.  The  coal-hearing 
Blrata  on  the  oatekirta  <^J  the  Kelung  coal*lield  are  then  roaehcd. 

ThrouRhout  the  jonniej-  the  configuration  of  the  hiUa  and  the 
pftrallcliam  of  the  rtx-k-k-ds  one  with  the  othor,  ape  very  rcmarkahle. 
The  hills  on  the  north  side  of  the  riv«r  slope  regularly  a'A'ay  to  tfao 
Buulh,  hilt  thow  t<)  the  i^oiitli  are  precipitous,  and  It  is  evident  they  are 
the  escarpments  of  gentler  alopes  southward  ;  the  height  nf  thtac  escarp- 
ment* will  vary  from  SfiO  Lo  800  fwt.  The  rocks  exposed  to  view 
oonaist  for  the  most  part  of  yellow,  maauTc  saudfttoncs,  bine  sholoa, 
ooaree  shelly  JimosconeB.  thin  iron  lumlfl,  and  dark  hluc  nrgillaceotw 
■faaks  containing  nodnlcs  of  irnnstAne. 

The  fossiU  which  the  author  has  lieeii  able  to  obtain,  are  nut 
nameroiiA,  but  sulHcicntly  cha racier istict  to  mark  iho  geological  epoch  of 
the  ooal-heds  of  the  district.  Professor  Lebour  lias  Itceu  good  enough  to 
examine  them,  and  hM  fixed  their  identity  witli  tliotse  foiuid  in  the 
Miooene  formations  of  other  ooantrics." 

On  account  of  the  almost  impoBsnlilc  nature  of  the  miintiy  to  the 
south  of  the  Kc-hmg  river,  the  survey  was  not  exionded  lieyond  a  few 
miles  south  of  that  river  in  the  neighlwttrhood  of  Kelung,  but  respecting 
the  country  from  this  imnl  up  to  the  Ruliihnr  sprJugs  of  Kim-pon-lee,  in 
the  north  point  of  the  iitUnd,  some  pas8iti<;  remarks  will  \ro  made.  The 
general  dcdnctions  arrived  at  may  bo  briefly  summed  up  as  follows  : — The. 
nf^r  portion  nf  the  Kelung  river  bran<::h  conatitntcs  the  trough  of  a 
syncliaial  axi» (cr  b. rUte XII.)  the  hiUs  to  the  north  dipping Bouth,nnd  those 
to  the  south  dipping  nnrth;  on  tlie  soiitlinrn  side  of  the  river,  at  no  great 
distance,  intmsivc  porphyrittc  hills  break  through  the  stratified  rocks  and 
rise  to  a  height  of  2,«^"iO  feil.  The  northern  side  of  the  river  oontaiiu 
several  ItedH  of  ivorkable  coal  which  criip  ouL  in  Biiccession  aa  tlujy  ap- 
proach tlie  port  of  Kelung  ;  one  seam  only  continues  nnder  the  bed  of 
Uie  harbour  and  crops  out  a  mile  further  north-nest.    The  furmatiou  may 
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be  Fairl;  set  down  as  Miocene,  the  rossila  prcTiouslj  metilioncd  having 
been  obtained  from  this  neriee.  Procrpding  fnrihw  north,  immense 
heavy  bfdii  of  red  sandstone  are  found  which  iii»,v  piLKwibly  be  considered 
as  ap])er  and  lower  new  red  nndstoncj  but  thoro  st-etiis  to  be  no  evidence 
of  the  cxiHtence  of  ni»^n«inn  limeatonc.  Still  further  north,  at  a  dis- 
tance of  a1>3ut  ten  uiile«  rrom  Kclnnj:,  another  coal-hearing  formation  ia 
found,  which,  with  it£  gandstone,  coal-bods,  and  shales,  so  close!}'  resembles 
(bat  in  the  north  of  {Cnf,dand,  that  it  nmy  be  considered  as  a  part  of  the 
(Tne  carhoniferooa  8yst«m.  This  mnst,  however,  be  accepted  as  a  theorj 
and  not  as  aa  Baoertained  fjwt,  as  circomstanoea  would  not  permit  the 
ooUedion  of  the  necessary  foaailit.  As  the  inhabitants  of  this  dislfict 
were  hostile  to  the  introduction  of  ooal-mininn^,  all  esplomtiona  had  to  ba 
made  under  tlie  protocUon  of  a  guard  of  soldiers,  and  aa  the  woiither  was 
rei7  bad,  the  dhservationa  ext<^U'lcd  to  generalities  rather  than  to  details. 

Rising  abrnptly  and  breaking  through  the  carbonifcrutts  system  is  a 
range  of  igneous  porplipitic  monniains  over  4,tMMi  feet  high  ;  this  range 
is  noted  fur  its  extensive  RtUphur  springs  some  2,000  fvet  above  tlie  sea. 
A  \-istl  to  thcH;  dlsrloflcd  a  numlier  of  huge  caverns  opening  into  tlio 
preripitons  sides  of  the  mountain,  bellowing  ftirth  donso  Tolnmca  of  steam, 
evidently  under  considerable  pressnre,  and  charged  with  sulphnrenB 
Binoke  which  shot  onl  into  the  gorge.  The  noise  created  by  these  huge 
jeta  of  steam  was  simply  deafening,  and  could  only  be  compared  to  the 
simoltaneoos  blonring-olTof  iunnmcmble  steam  boilera  under  very  high 
presaurci  in  fad,  it  imu  impoasible  to  hear  anyone  speak  within  several 
hundred  feet  of  the  blasta.  This  seemed  to  indicate  that  a  very  active 
heat-prodniing  agency  woa  at  work  below. 

The  erident  fact  of  a  system  of  aMl-licuriiig  stmta,  perhaps  with 
numerous  beds  of  oonl  abutting  against  inlrnsivc  igncoos  mcbi,  may 
poasihty  account  for  the  hcnvy  generation  of  sicam  and  aniphnr  which 
is  going  on  at  thcao  Kim-jmi-lcc  sulphur  springs.  The  object  of  visib> 
ing  the  springa  was  to  ascertain  fi^r  tliu  Ouvenuuent  authorities  the 
poaribflity  or  othenrise  of  mining  the  dejioait  of  sulphur  which  the 
Ohincae  snppoaed  to  exist  hero;  the  cnnclosiom  arrived  at  not  being 
aatisfavtory,  the  authorities  were  advised  ui  abonili-in  any  atteni|it  at 
exi>Ioring  the  dirtrict,  bnt  they  still  persisted  in  the  pntwibitity  of  driving 
adrift  iUo the  moantain  side  In  order  to  im^irr.  the  sulphur.  AgainataU 
ranonitruiooB  they  oommenced  a  drift  which  they  nrntinned  for  seronl* 
montlis.  The  Jitevitable  rmult  followed  :  they  holed  the  level  into  one  of 
the  active  blowers  of  the  iprings  which  immediately  auffbcated  the  work- 
men, whoNT  lyidit«  still  n-niain  in  tlte  ailit. 
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VISITS  TO  NATIVE  MIXES. 

There  is  a  large  nnmber  of  native  mines  or  drift*  scattered  over  the 
country,  all  witliin  a  radius  of  fifteen  mJIcs  from  tbe  port  of  Kelang:  on 
iht  north-cast  coast,  but  the  mist,  important  iiiiiiea  are  tboee  within  six 
miles  of  Kelunf;. 

The  QBual  metliod  employed  by  the  nalirea  in  mining  ooal  is  to  itait 
in  a  dritV  at  the  lowuHt  [Hixhille  level  of  the  hill,  cither  in  the  etoneor  oool. 
as  a  water  IctbI  and  exit  for  their  coala ;  tbcBu  stone  drilla  are  seldom  above 
fortyorfifty  yards  lung  before  reacliinc  the  ooal.  This  work  is  a)!  done  with 
the  pick,  with  wliiuh  the  natives  are  very  eiperU  Tlwse  adits  or  drifta 
are  about  3  feet  6  inches  high  by  3  to  3  feet  wide.  On  nnconnt  of  tlic  steep 
■lopes  and  deep  fi^llicfi  fVom  which  the  above  drifts  enter  the  hilU,  a  henry 
cover  immcdiutely  puts  on  to  tbeir  coal  workings,  often  gcreral  hnndrcd 
feet  thick  in  a  few  yards ;  this  heavy  cover  frequently  prevents  them 
from  having  any  more  than  the  one  entrance  to  their  coal,  and  is,  there- 
fore, a  {jreiit  stop  to  extensive  working,  ns  in  mich  a  warm  climate  the 
ventilation  is  defective  and  fur  monttiti  toj^'elher  it  ia  impossiblu  to  enter 
the  drifla  till  the  cold  N.E.  monsiKju  sets  in.  In  a  few  of  the  native 
mines  the  hills  are  pierced  through  from  one  valley  to  another,  in  some 
instances  for  a  distance  of  tliree-qiiartcrs  of  a  mile.  In  snch  cases  a  good 
mine  will  turn  out  from  twenty  to  twenty-five  tons  per  day.  Tbe  mode 
of  working  is  usually  to  drive  narrow  places  about  four  feet  wide  every 
two  or  three  yanli.  thuR  leanngsi|nare  pillars  the  sam?  size;  the  rise  places 
are  driven  direct  tu  the  rise.  Attempts  ai'e  madu  alter  rLucbing  their 
limit  of  working  to  reduce  or  rob  these  pillani,  but  the  ooiiBei'inenoo  ia 
frequently  a  coUopse  of  the  mine. 

The  means  in  use  to  bring  the  coul  fi-om  tbe  f«ce  to  the  day  are  very 
rude,  and  consist  of  a  basket  3  feet  G  inches  long,  by  1  foot  6  inches 
wide,  by  1  foot  3  inclif»  high,  whidi  \r  plaoAd  upm  u  iViunc,  or  tram, 
fitted  with  two  wooden  rollers  ;  this  in  drnggcd  along  planks  placed 
lengthwise  in  a  narrow  cutting  in  the  soft  thill.  The  uuiubcr  of  these 
bislrats  filled  per  duy  (a  day  commeucing  at  8  a.m.  and  finishing  at 
4  p.m.)  ia  from  eijrht  to  nine  [ler  man,  which  would  give  the  umount 
wrought  by  each  man  to  be  about  80  cwts. ;  for  Buch  a  day's  work  a  man 
receives  Is.  8d.,  and  the  jnitter  engaged  t«  extract  the  same  amount  re- 
oeives  U.  3Iufi  of  the  coals  mined  near  Keliing  are  carried  to  that  port 
in  bnskettt  by  iXKjlica  iiver  the  ttteep  pi-puipiliius  hills,  np  and  down  M,v\m  cut 
ID  the  rocks,  for  a  distance  ot  two,  three,  or  even  tbnr  miles.  The  labour 
attending  this  in  the  hot  weather  is  painful  to  witne.'<a,      Thousands  of 
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men  irerc  engagod  in  such  worJr,  but  when  the  new  Government  coal- 
mines were  opened  out,  a  smalt  miln-a/  was  conatructcd  which  did  awaj 
with  a  large  amount  of  thia  puiiiriil  lulxxu*. 

The  following  Tabic  will  give  an  idea  of  the  thickness  of  the  co*l- 
Mams  worked  hj  the  natives,  and  the  dip  of  tlie  strata  about  Kelung. 
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From  the  rcry  broken  natnro  of  Ihe  oonntry.  with  ita  nnmeront!  fanlts 
and  natural  denudationii,  it  ia  vxtroint:l>-  diOicult  t<>  connect om seam  wiUi 
another,  but  ex])cricnce  points  to  the  cxiateuoe  of  four  diBbinct  nami  of 
ooal  in  the  Kelung  coal-field,  via.: — 


Total 


...     -  U    0 


Tlie  arc»  of  tJic  Kelnng  onol-field  will  noC  exceed  eight  sqoare  mitei, 
but  on  acouuut  of  faults  and  denudittiom,  the  rapid  dip  of  Uie  ooat,  and 
the  inroads  made  liy  native  mining,  the  a^-aikble  cool  which  maj-  yet 
be  worked  cannot  be  estimated  at  niorc  tlian  from  twelve  to  fifteen 
millions  of  torn.  Most  of  the  cool  which  it  was  poMible  to  win  by  meani 
of  waiur-levels  has  been  worked  for  many  yean  by  tbo  CliinciH-,  con- 
■eqnently  the  "  hill-mined"  cotU  may  be  said  to  be  approaching  rxhaoa- 
lion.  It  will,  therefore,  be  Decesaary  to  nae  engine*power  to  win  what 
ooal  yet  reiiiaius  to  the  dip  in  this  field. 

Bcfon:  leaving  the  stibjeot  uf  available  ooal  in  the  Kclung  coal*fidd  il 
may  be  aa  well  to  mention  that  outside  of  Uiis  distria  other  valuable 
Kami)  ofcoal  of  gTtater  tbickiicai  arc  known  to  cxi«t,  and  under  much 
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better  oonditions  f  jr  working,  but  as  tlicjr  hurc  been  little  explored  and 
do  not  properly  belong  to  the  Kelung  ooal-field  ther  do  not  came  under 
the  pra<cnt  nutice. 

Tlie  native  Oiiuem;  popiilatiun  In  the  north  or  KimncMU  are  quiet, 

iltMdj,  docile,  and  hunl-working  people^  and  friendly  to  &in)[>cana,  who 
may  roam  uver  the  coimir/  witliout  molvstaiiuTi ;  indeed  the  nntire 
Chiaesc  are  bo  hospitable  that  in  (■nssing  their  dwellings  it  is  difficult  to 
withetand  iheir  kindly  iiivliationp  to  partake  of  tea.  rice,  or  the  friendly 
pipe  of  UiIjocco,  whioli  are  invariably  ofTi-red.  It  jk  tK-rhft|H  uoi  generally 
known  lliut  ttie  island  of  FcntniMi  Im  in  ^NNie)e4aion  <»f  the  Chinese  only 
round  part  of  the  cost,  north,  and  ire^t  coast,  and  tltat  the  interior  and 

fSaaH  and  south  eoasts  ore  in  poaftcsiiion  of  KiiVDge  Aborigines.  These  latter 
people  and  the  Chinese  on  the  debatable  or  border-land  of  separation  are 
in  a  continual  »tate  uf  feiul,  and  much  blood  ia  spilt  und  many  live«  are 
ciiMtinuiilly  l(«t  on  both  aidcu.  The  ^cat  bone  of  contention  iu  the 
demand  for  camphor-wood  which  the  primeval  foreata  of  oentml  Fonnosa 
furnish  in  large  quantities.  The  Chinese  on  the  frontier  of  the  eav^e 
ooantry  obtain  by  means  o^' bartering  snoh  art  idea  as  knives,  gingalls,  cloth, 
pigs,  etc.,  the  privilege  of  cutting  thtvtn  f^inphur  treeH  on  certain  defined 
hiHa,  but,  as  they  frequently  overstep  the  bounds  markol  out,  constant 
fends  ariac,  and  it  is  a  common  occurreiicc  for  their  stockades  to  he  aitsailcd 
nnd  lives  lost. 

This  digreseion  might  appear  out  of  place  here  were  it  not  that  several 
hondred  men  from  one  of  the  semi-aavage  triben  of  the  east  coast,  who 
were  friendly  with  the  Chinew  in  that  district,  had  to  be  employed  in  the 
(i<»vemuicnt  mine,  and  tn  their  cmiit  it  may  he  said  thsit  i.hey  were 
hardy,  rohuBt,  and  enger  workers,  emjiloyed  for  the  matt  jjart  us  hand- 
puttera,  or  at  other  rough  work,  uudurgryuud. 

The  survey  of  the  Kelung  coal-tleid  lieing  finiwhed  and  the  report 
matured,  it  was  neceBsary  to  repair  to  the  city  of  Taiwnnloo,  the  capital 
of  Formosa,  in  the  south  of  the  island,  and  there  lay  the  scheme  before 
Bome  of  the  high  officials  for  their  approval  and  sanction.  T\io  pliins 
embraced  tlic  aiuking  of  *ihaft«,  the  laying  of  railways  to  the  sea,  the  oae 
of  engine  power,  pumps,  etc.,  etc.  The/railway  idiia  highly  pleased  the 
officials  ;  the  hauling,  winding,  and  pumping,  they  ailuutly  ugreed  to  aa 
it  was  beyond  their  experience  ;  but  the  saggestion  to  muke  a  large  hole 
down  into  the  bowels  of  the  Islimd  of  Formosa  was  against  their  creed. 
Berera]  days  were  spent  discussing  the  effect  of  the  deep  hole  it  was  pn>- 
poBcd  to  make  ;  one  oflicial  objt'cted  on  the  score  that  Lliis  Imle  would 
destroy  the  Peng-ahui  (good  luck)  of  the  Island,  and  enrage  the  EvQ 
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Spirit  of  the  earth,  which  would  stalk  forth  »nd  breathe  pestilence  over 
the  land.  Aoothcr  official  wished  to  know  if  the  effect,  uf  an  ttiHli-sliuck 
would  not  caiiae  the  aden  of  the  fthaft  to  crtimhlc  in  and  bar}'  all  the 
undertTguiid  wurlctimii.  But  another  startling  suggeotion  of  a  high 
official  will  morooioarly  rIiow  to  wlmt  height  tlioir  kiioivlcdgcluis  i-cnched. 
Tbe  question  wan  gravely  put  and  eagerly  diacuaswl  Ly  a  aumlx-T  of  old 
and  middle-aged  Muttdariiw  uf  higli  rank,  tluw  : — If  tbU  proposed  d«cp 
hole  were  sunk,  would  it  not  bo  pftttsiblc  tu  go  too  far,  and  stt  break 
through  the  bottom  of  the  Talaiid  n&  to  allow  the  water  to  ruslt  up  the 
shaft  and  cause  the  Island,  with  nil  its  intiabitanls,  to  sink  to  the 
bottom  and  be  drowned  ?  Such  questions,  however,  were  in  the  end 
satiBfacturily  atiRwcrod  by  iHiinting  out  that  there  were  many  such  deep 
boles  in  England,  whiuh  Island  von  yvi  flnnting  Ratiitfactorily.  AU 
scruples  l>eing  satieficst  and  fands  voted,  ibe  uvc«ft3ary  machinery  iraa 
pnrchai^'d  in  t^oglaud  and  a  North  of  England  raining  staff  engaged. 
After  a  few  trial  liuringH  wore  niHde,  a  14  feet  diameter  shall,  which  waa 
the  first  work  of  the  kind  ever  cjtecutcd  in  China  by  Kuropwns,  was  coro- 
meuced  in  October,  1870,  and  in  April,  1S77,  the  main  coat  wat  reached 
at  a  depth  of  4.'i  fathoma:  giiuii,  clinu  biuiminous  stenm  coal,  3  feet  5^ 
inches  in  thioknee. 

As  a  copy  of  the  records  of  the  strata  ptuwed  through  in  sinking  the 
shall  is  not  avaibible,  an  account  is  given  of  [he  jonnial  uf  a  hole  which 
was  commenced  on  June  7th,  J  876,  at  some  distance  to  the  rise  of  the 
main  shaft  ;^ 
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A  tramway,  carrying  tracksof  two  uins  capocitj,  vnu  bj  this  lime  eon- 
fitractcd  and  ac  work  ;  a  large  Itcajwtoad  was  erected,  with  four  double- 
barred  screens  and  sidings  fur  vragoos;  a  powerful  ninding-enginc  and 
doable  a^  were  got  to  wurk  ;  undurgirinnd  hauling  enginea  fjUowed — 
main  nnd  tail  rojic  system;  a  Gtitbal  ventilating  fan  fraa  (arreted ;  steam 
eiiw<iui!lB  were  put  up;  smith's  imd  u-agon  sliops  were  built;  anil  the  whole 
Borfoce  put  into  &rst-rute  unlcr  similar  to  a  large  mining  ustublishracnt 
in  this  country.  A  woond  slitvfl,  about  SOO  j-ards  from  the  first,  was 
sank  [or  tbo  purpoao  of  rentilabion,  and  a  iicw  fan  was  erected  there,  pro- 
dodng  about  30,0(X»  fwt  "f  air  |xt  minute. 

The  extcneive  underground  workings  were  in  chu  uicantinio  won  out  to 
a  suflfcient  extent  to  employ  300  hevcra  |>cr  day,  and  lungwall  working 
carried  on  successfully  in  one  part  -if  che  mine,  with  pillar  and  stall  in 
ftDOther.  It  wns  found  thiit  U-ngwall  working  fsciUCated  supervision  of 
the  workmi'n  and  jirtKlucud  mora  and  better  coaIs.  On  account  of  the 
heavy  diji  of  the  stniU,  8  inches  per  yard,  it  ivas  found  neoisaary  to  drive 
all  rise  work  crose-cut  up  the  hill.  Seven  self-ucttug  incline  biiuks  were 
worked  to  the  rise,  and  two  dip  engine-ways  brought  the  coals  froto  the 
deep  side  ;  a  treble  mm  piimji,  wurked  by  an  emlleSH  rope  fix>m  au  engiuu 
at  bank,  kept  the  dip  workings  free  from  ivat«r.  By  the  above  meiuia 
between  60  and  G5  suorea  of  coals  were  eventually  raised  to  bank  daily, 
giving  an  averngu  output  whun  m  full  work  of  over  800  tons  per  day,  the 
highest  daily  output  having  reached  acti  tons. 

All  wvighls  iiTi*  calculated  by  tltc  picul  of  1  UllJ  llw.,  and  in  May,  1862, 
the  following  were  tliu  prioM  currunl  for  cuale  at  Ihi;  port  of  Keluug: — 


bMtcflfti ... 

TMUn 
...      £S 

»      d 

.     'Ja    » pi-r  100  iHcaU.     . 

•-     d. 
.     16    ttportou 

N'uU 

...     L6-60    . 

.    67    « 

..    11    3      „ 

Ouat 

...      »W    . 

.    88    0 

.       *    0       ,. 

The  hewing  price  wan  made  dei>endcnt  ou  the  size  of  the  coal.  For 
instance,  wlieu  i  cwts.  out  of  a  tub  containing  iG  cwts.  of  coal  would  not 
{XLMS  a  certain  siaed  sciveu,  the  price  vra&  H  cenus.  ^7^«i.)  pw  tub;  bin 
when  more  than  4  owta.  iiaased,  the  price  was  6  cents.  (3d.>  only;  and 
this  was  a  powerful  iaceutivi-  Uj  thi:  men  to  make  hirge  couls. 

Puttiag  WBfi  (i  ceata.  (3d.}  a  tub,  two  men  being  required  to  tach  tub. 


The  oatpDt  in  the  Grat  3  mouths  nf  lb77  wu  .. 

„  12  muutU  of  ItJTH  vtm 

.,  187» 
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Toui. 

1.410 
I6^1t> 
30,0Ki 
41.238 

7-1,010 
216,748 
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OOAt-HnflXO   IS   NOBTIE    FORHOSi. 


At  thifl  time  the  Eiiroiiean  staff  left,  and  no  further  rcoordB  are 
obtainable. 


AXAtTRM  or  TKI   COJII.   BT   Ma.   ioilK    pATTntSOir. 


Fixed  cwbon 

HftUcra  ToUtJle  at  •  Nd  hctt, 

other  (liui  mtphtir  atkI  wvtcr 
Sulphur 

Adi  ...         

WmUr        


(WoTiflc  poirpT,  !b»,  of  wftt«r 
evafiontccl  from  813*  F»h.  hj 
1  Ih.  of  tke  cokl,  u  d«t«rinln«d 
lu  TbuinjMOD't  cainHmetxr      ... 


PftrOnk 

4i'19 


Xo.3. 
FarOtnl 

46-10 


FvCnt 


lOMIO        KXHM        100^« 


Htt.1 

FwOmiI. 
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The  snrfacv  wa^^ons  rrom  the  pit  ran  a  mik  du'vrn  to  the  oca  b;  their 
own  i^vilT,  takinff  the  hatilin^-enj^ine  roptt  vith  them ;  the 
hanling  drum  nus  fitted  with  datches  and  attached  to  the  main  winding- 
eof^c  when  required,  brin^iDf;  up  a  wt  of  empty  vagons  in  6to 
minutes ;  the  wagonn,  on  reaching  the  coal  jettiea,  w<^re  tipjied  up  on 
end  by  u  sclf'ttctiu};  Uiluuuo  and  discharged  their  looda  into  lighters.  The 
GoUierj  coal  jetties  arc  ihreu  miles  frnm  the  slilppin}^  boriha  in  Kriung 
harbour. 

Tlic  alwvc  is  a  liritf  summary  orwhHt  has  been  accomplished  at  the 
Eelaiig  Oorernmeut  Collicri-.  notwithsiiiiiding  the  imuKnie  diflicultiea 
which  liud  to  Ik  overcome  on  acoonnt  of  the  native  prcjudiccK  and  aiipcr- 
•tittoiu,  and  tin-  officittl  jwiloaaies  whiuh  were  ever  in  the  way  to  thwart 
bbu  "  fun-ign  ItnrKiriatu"  fiuiu  carrying  oat  ti>  a  eaixctisful  voncluaioa 
the  wurk  tbey  h»l  taken  in  hand. 

One  of  the  miMit  trying  difUcukiefi  tn  the  pr«ectition  of  this  work 
was  the  great  mortality  from  fever,  which  iu  the  months  of  July, 
August,  and  Sei>temlier,  swept  off  regularly  about  MO  of  the  workmen  \ 
in  the  six  yeain!  ending  with  1882,  duae  upon  70*)  men  died  from  jangle 
fcTcr  on  the  worka.  Ah  many  uf  thuee  nii>n  who  died  wr-rc  Iwing  taoght 
the  various  art«,  such  as  smith- work,  t-ngine-fiiting,  handling  t-f  engines, 
ropea,  wagons,  inclined  bunks,  pumps,  putting  and  tiewing,  dc,  it  waa 
diStciilt  U)  su]ip1y  a  sufTicient  number  of  skilled  men  to  carry  on  tba 
wurk. 
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la  C'^cliisioQ,  llii!  author  desires  bo  ataUi  that,  having  been  preBsed  to 
make  these  notes,  it  has  afforded  him  pleiuture  to  coniplj,  in  order  that 
the  reaiM  of  the  first  advaiiuc  in  miniog  in  the  Empire  of  China, 
carried  ont  by  Garopcaoft,  roaj-  Qtit  be  loat,  aud  ibal  this  Imtitute  may 
ctikim  L(>  have  sent  to  far  Catliajr  the  5rat  Mining  pioneers. 


The  Prbsidhnt  said  he  wna  gore  thej  haA  all  listened  tn  thin  paper 
with  ifrcat  pleasure,  and  he  would  now  be  glad  tu  bear  an^  reiuiirks 
Djxin  it. 

ProfeMor  TjRnot'R  said  he  viahed  to  make  a  few  remarkK  wiUi  rc«])ecfc 
to  the  i\m\\»  which  had  been  laid  before  him,  ttnd  which  emihled  liiiu 
to  say  that  the  rocka  in  which  the  coal  waswutked  at  Keluiyj  in  Formosa, 
were  generally  of  die  MioL-ene  age.  One  set  of  tliu  foBBib  eonsietfd  ahiKist 
tntirely  of  pectcns,  tind  Mr.  Tyznck  Lulfl  him  that  <)ntt«  a  niiu«  of  rot-k  wtu 
made  op  uf  this  genus.  The  apjKraraiife  of  rocks  vf  this  sort  woulil  be 
the  same  an  tliiU.  of  Lhu  iiiarl-stotie  uii  the  Yorkshire  coast,  where  the  roek 
was  made  up  of  j^ccttna  of  an  older  date.  Unfiirttinntcly.  the  genua 
pectin  was  not  worth  much  to  geological  workers  unless  the  i«pecimen« 
were  perfect.  The  Bpecimens  exhibited  were  almost  entirely  natural  ciista. 
&i  far  as  these  pet-tens  were  concerned  this  cml  might  lie  of  lyjlitii;  or 
any  latrer  »ge.  The  liiet  row  of  fuwils,  fortunately,  contained  some  more 
useful  specimens  which  enabled  him  to  tell  the  age  of  the  rock ;  they 
were  flat  sea-urchins  wliiL-h  hnd  never  hccn  known  in  rock  earlier  than 
the  Tertiiiry  age.  Oddly  enough,  the  fcimc  species  hud  been  found  in 
tbe  Miocuue  buds  uf  Fmuce,  I  udiu,  AraUiu,  ami  Ciiiiia,  and  never  in  beds 
uf  any  earlier  age.  There  were  a  few  other  fossilH  of  intcrcat,  but  the 
point  he  had  refbtred  to  made  it  a]>pciir,  without  doubt,  that  the  rocka 
Were  of  the  Miooene  age,  uUbougli  the  general  appearauce  of  the  rocks 
waa  oolitic. 

ProfeMor  Mkrivai.b  said  the  writer  of  the  pnper  had  referred  to  the 
great  heat.  Souie  information  of  the  temperature  of  tbe  working*  might 
be  of  interest. 

Mr.  Tykaok  said  that  in  siimratrr  lime  the  imdergruund  lemiicrature 
was  from  HO  to  'Mi  dcgrwai,  and  on  the  surface  the  tempcratnrn  in  the 
shade  was  10  degrees  higher. 

Mr.  E.  F.  BoTD  asked  whether  Mr.  Tyxack  was  able  tii  tell  the  naual 
sections  of  rcwk  overlying  the  uial  h\  Vunmim.  If  he  uudei-stood 
Mr.  Tjrack  nright,  the  coal  whs  in  valleys.    Wiw  lie  able  tu  give  all  the 
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sections  of  rock — majtneaian  limestone.  liaK  fonnatioD,  nnd  oolitic — oon- 
(iniioiiK  fruni  the  coala  upwonlH?  Ha  liimxclf  lifxl  hati  (lie  of^rlanitjr 
of  seeing  smiiil  deposi'H  «f  coals  in  valleys  near  Ihe  head  of  the  River 
Ajr,  in  Aymbire,  und  near  Ltich  Doon,  on  which  occasion  lie  accompiiniod 
the  Uitv  y\r,  MatthioK  Dunn  whn  nas  (»illod  upon  to  report.  He  found 
it  vuTjf  much  in  the  way  Mr.  Tjraick  deacriljcd,  Ihe  iwrphyntic  rock 
protrnding  in  the  aforauid  valloy. 

Mr.  TrZACic  had  no  donbt,  but  for  hn&k»  ftova  troubles  and  fsoJta, 
flome  of  which  wore  of  gnait  inagnitudo,  there  wocdd  be  a  minyActa 
■UCCCHton  of  rocks  ;  but  in  the  puitif^ulur  instance  wtic-rc  he  bud  mculioned 
that  the  coa]-«eani8  were  abutting  aptiuitt  igneous  formations,  a  largo 
man  of  mountains  whs  thrown  &Dm  the  bottom  up  thr<:)agh  the  carbon- 
iftrous  system,  and  he  conic]  nut  trace  on  the  oihcr  side  any  carbonirerona 
layer  at  all.  Tt  was  simply  ignoons  at  the  north  side  entirely.  The 
uorth  point  of  the  island  was  one  igneous  mass.  Wbcre  he  sjioke  of  tho 
suljihur  springs  there  was  a  bed  of  ooal  &\q  feet  in  thickness,  which  waa 
exceedingly  good  luid  which  abutte>l  up  aguinst  the  igneous  rock. 

Mr.  E.  F.  Both  asked  if  Mr.  Tyzack  conaitlered  the  sulphur  lo  bo 
a  regular  siratified  snlphur  rock,  or  was  it  deposited  in  the  osual  way  ? 

Mr.  Tykack  said  there  were  enormous  caverns  in  the  aide  of  the  hill. 
The  hill  was  porphyritic.  The  holes  in  the  side  of  tho  hill  hiul  cridently 
in  the  lirat  instiince  V<eeu  smull  vnicks.  and  tJie  continuous  rush  of  steam 
through  them  had  increased  their  sisn  until  they  were  big  enough  for 
a  locomotive  and  wagons  to  run  in,  and  they  were  in  some  caaca  of 
considerable  length.  'Che  sidi»,  wlicre  the  streaniit  of  et«aDii  issued,  wero 
covered  with  sulphur,  jpnilinbly  with  a  considerable  c|uantity  of  arsenic 
in  it,  but  the  jirinriiml  thing  whs  sulphur,  and  it  waa  collected  by  tlic 
Ohiik^te.  .\  great  |«rtion  of  it  was  taken  poeseasion  of  by  the  Chineac 
Government  fur  the  |mri>oee  of  making  gnniKiwder.  The  water  vhioh 
came  fivm  below  these  Mfiwers  waH  distilled,  and  aiilphur  was  got  fh)m  it. 

Mr.  J.  A.  Ramsay  said,  Mr.  Tyzack,  in  his  paper,  had  shown  that  tho 
phjncal  condition  of  the  ooal  vm  much  what  it  waa  in  Korth  Bohemia. 
H«  (Hr.  lUmsay)  had  just  tried  the  coal  and  found  that  when  bomt  it 
had  a  slightly  reunons  porfiuue.  This  was  one  of  the  best  proofs  of  the 
coal  being  of  Miocnne  foruuition.  He  had  nerer  seen  nnj  fossils  of  Uie 
Miooenv  age  tn  Austria  so  well  developed  or  ao  hard  aa  tboae  shown  by 
Mr.  Tyicuck.  Indved,  in  Xortb  Dohcmia  nnd  in  Austria  generally,  whcrt! 
the  MiiAX-nc  fonniaion  obtained,  tliu  sul>-stnita  were  so  soft  that  they  ronld 
be  dug  with  a  spade,  bluating  U-ing  luirdly  over  rwinrted  to.  The  snl»- 
atraU  varied  very  »1ighily,  r<>ntiii>tiiig  *>(  ihe  UMial  ililuvium  and  Various 
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NOTE  OX   SOME    FOSSILS   FROM   NORTH    FORMOSA, 
COLLKCTEU  BY  MR.  J>AVID  TVZACK. 


Bt  PkOPRftMik  O.  A.  LKUOL'U.  M.A.,  l^.O.S. 


The  Bmull  oolluctloii  wliich  thfj  writer  has  examined  is  of  great  mtRroat 
for  many  rcasona,  aud  especially  l>rcaiifte  iioihinfj,  or  next  to  nothing, 
bis  liitlivrU)  tweii  recorilud  a»  to  Iho  pnlteoiitoloiij-  of  Formula  or  the 
adjoiuiiig  ouittknd. 

Ii  liaA,  ID  ibo  aliaoDoe  of  pulilicutions  on  ttm  Btiltji-ct,  lieva  found 
itnponihic  lo  rc-fer  any  nf  f.hc  mollnsca  n-proscnU-d  tn  Icnovii  species. 
They  may,  indeeii,  he  8i)Cciti«Jly  now  and  undeiscriU-d,  iliough  tbt-y  are 
allied  mora  or  less  closely  to  weU'kucwQ  tyjx*,  aud  the  genera  to  which 
they  b'lou^  aru  in  fjcnural  clenr  and  fre«  from  doubt. 

Tht  fchinoid  is  well  marked,  and  fortunntoly  win,  without  lic&ituLion, 
be  referred  to  u  well'tkfinod  HjjeeiuH. 

Tho  fra^^ent  of  a  cnistacean,  on  the  other  hand,  though  in  a 
bcantifnl  state  of  prcserTation  is  in  it«elf  inanfficicnfc  to  enable  it  to  be 
8h1  isfHctorily  niiined. 

The  following  is  n  list  of  Che  organiBins : — 
1  and  2. — Pectcn. — Two  fiiictjiLw.    Tlio  IiirpT  of  these  8«5ms  to  i>c  the 
cointnontst  «hfll  of  the  rocks  ooUeeled  from,  and  the  Bmnllcr 
appoarg  to  be  fur  from  rare.     tJuth  are  closely  allied  to  Pecten 
Favrei,  D'Anili.,  and  tlie  flniallcir  form  may  perhaps  really  be 
that  apceics;  but  theac  fossils  iK-iog  natnral  casts  and  showing 
bat  little  of  tho  shell  ita-lf,  it  would  bo  rush  to  doKmaEixc  on  the 
point.     At  Brat  sight  the  rouk,  inade  up,  m  it  in  in  plaoeii,  of 
tlicsL'  [HMiti^nft,  ImifH  a  ruiiiarkahle  n-Mcniblance  to  mma  of  the 
Liawic,  ao-callcd,  nuirlitonca,  boiJt  up  of  not  very  dissimilar 
flcallopfl  and  so  well  ehown  iu  the  diffs  o(  tho  Yorksbii-e  coasU. 
8. — Oatrea. — On-j  very  fiiie  HiKtiniL'ii  of  a  gigantic  oblong  species,  dis- 
tinguished by  an  ulinnriniLlly  iironiiniait  central   hoBC  for  tho 
muscular  attachment.    Only  tho  interior  of  both  valves  is  visible. 
4. — Tjutmria  (f). — Aspecioieu  repitsented  by  a  natural  cast  only,  and 
duly  partiall)'  expc>»ed,  but  having  the  gsiienil  form  of  this  gcuuB. 
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fl. — Cardurm  (?).— Like  the  lost,  this  in  a  natural  coat  and  not  fally 
ejcpt«(^l.    Ncitlicr  the  timbooeg  nor  the  biii):ri?a  can  be  fiw;n. 

6,  7,  8. — Thrw  othur  n»uini]  casts  of  bivalves  allied  to  CrmmfeUa  and 
CfftJurea  in  gonetal  fi!>na  it  ia  not  poesible  luoro  iicnrlf  to 
clinmctorir*. 

9. — Echinodiwm  {Ampkiopti)  bioeulalus^  L.  Ag.— This  beautiftil  wa- 
urcliin  is  ibt*  m«t  intcresling  foesil  in  the  scries.  It  is  repr^ 
scntcd  by  sowml  spjcitncnn,  »nd  so  good  and  perfect  arc  tlwy 
(tbougli  nutttf)  tbil  there  can  be  no  rcamnable  donbt  as  to  tito 
ipi-ciua.  ThoK^  ecnU-llid  iircbinsan:  tbc  key  to  t1i«  age  of  the  beds 
in  wliiob  tbey  are  Tonnd.  The  group  of  pcrromtcd  forms  to 
whioli  ihpjr  bobng  ia  not  known  in  nicks  carliiT  tliaii  Tertiary, 
and  the  apccics  is  especially  characteriHic  of  .Miuoi-nc  deposiU. 
Mijroover,  iJic  same  species  (thongh  of  author  raric-ty)  is  fgund 
(bnuiug  tliia  contiaiious  bands  aiimog  pcctcn^built  rocks  in 
Indiii,  whicli  it)cki<,  known  as  thu  Ciij  scrieB,  iirf  of  Miooene  age. 
The  giyigmphical  range  of  this  npcciifi  in  Mid-Tcrtiiuy  tinica 
is  very  twiable,  sincv  it  is  foiiud  in  iiomutoxial  and  pcrltapa 
nearly  oontcraporancoas  beds  in  France,  Arabia,  India,  and,  as 
now  iipi>tnrs,  tn  China.  Befbn-noe  to  Ibu  siiecivs  will  Ik  found  in 
TV-sruoiiliii's  "Tabli-ftnSyiioiiimiiine,"  p.  232,  where  it  Is  classed 
AS  Var.  B  of  SriiMUt  biocvtala;  in  L.  Agoasiz's  "Slonograph 
of  the  SrutrHiJa,"  p.  7S,  Plate  XI.,  Figs.  1-5 :  in  Pictct'a 
'•  Traittf  dc  Paloontologie,"  Ed.  S,  Vol.  IV.,  p.  222,  Plato  XoV. : 
and  in  the  "  Manual  of  the  Geology  of  India,"  VoL  L,  p.  4C8, 
Vol.  11..  Plat<i  XVI. 
10. — E.  bifptr/oraiua. —  One  spcoinien  serins  to  rqireaont  this  living 

spcotea,  bat  it  is  not  so  clear  and  distinct  us  the  others. 
II. — (^Mtaetan  fragment  (?). — Thin  bcnutiful  but  incomplete  specimen 
is  part  of  a  crab's  clav  and  when  (uond  was  covered  witii  per- 
fectly presen'cd  liair-like  spines. 


Tl»e  following  "  Notca  on  the  History  of  Mining  in  Cnmberiand  and 
North  Lancashire,"  by  J.  I>.  Kendall.  C.  E.,  I'.G.S..  wen  taken  as  read  ;— 
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N0TE8  ON  THE  HISTORY  OF  MIXING  IN  OUMBERIiAND 
AND    NOUTII    LAKUASHIKE. 


Br  J.  D.  KENDALL.  C.E.,  F.O.S. 


Thb  poeiiion  ix^cuiiiixl  by  Ihcst!  counticH  iti  the  iniuing  world  at  the 
pceBcnt  day  is  laioh  tlint  the  history  of  the  cievelopment  of  their  mineral 
reaonrccfl  ia  a  maU«r  of  luorfi  than  tinliriar^  ink'n^t.  Uafortunatdy,  but 
u  always  hajtpcQB  when  it  ia  uixc^eury  to  [uok  fiir  hnuk  into  the  ptust,  the 
"first  begintungH"  nro  loet  in  the  thiekeiiin^;  liaze  or  time,  and  even,  in 
the  nearer  proBpect  but  a  very  imperfect  view  is  ohtnined.  Fort-nnately, 
however,  in  tliis  caee,  the  importance  diiniuishce  ua  the  lNu^:kwanl  tiuic 
iocnaeeB,  bu  tliat  there  Ib  U-hm  r»iwjii  than  often  nxmla  tor  regn-ttin);  the 
innbihty  to  open  out  the  pant.  To  irhte  n  complcin  history  undeJ*  thew 
circnmataiicea  would  W  iini>yiwible.  and  to  fill  in  tlie  >rii|xi,  between 
points  that  may  be  Kuuicwbut  diKtiiietly  ulwiu-vnl  iu  the  iinwiictrt,  by  mure 
conjecture,  althouKh  it  might  produce  upon  the  whole  a  unifying  and 
pleainn^  rcsnlt,  oould  not  possibly  prrxlin^e  a  true  pietiirc.  The  viTiter 
will,  therefore,  in  the  main.  confiuG  btmsell'  to  ua  outline  delincaLion 
of  those  features  whidi  are  most  uleArly  discernible. 

It  is  proposed  to  deal  with  the  snhject  under  three  hcadii,  viz.  i — 

!.  Iron. 
2.  Coiil. 
8.  I^ead  snd  copper,  etc. 

This  arrangenient  is  adopted  mniiily  fur  the  renson  that  it  is  the  simpleat, 

bnt  also  because  it  will  keep  scjiamtc  refercn<v«  tr»  rt|x'i'fttions  whieh  arc  in 

many  nwpecls  differeiit,  owijij.'  U>  tlic  iimrkwl  dis^iniilurit.y  tliiru  is  generally 

in  the  form  and  nntnre  of  the  deposits  yielding  the  minerals  included  under 

each  head. 

IltOX. 

It  is  quite  uncertain  when  the  oii»  of  thin  metal  were  first  worked, 

hut  it  can  scara-ly  lie  doubted  whenever  this  was,  that  the  lyematite  veins 

of  the  lAkc  Iiistrict   mnnntains  attracted    att<^ntinn    befoi-e   the   more 

important  depoaita  now  being  (m  extejisively  wruiisht  in  the  CtirlwuiferouB 

rockH,  for  the  simple  rcfisnn  that  ihc  mountain  veins  are  sn  miieli  more 

easily  found,  l»eing  in  many  o^es  quite  uisily  mt-n  on  the  .lurrnee.     On 

the  other  hand  the  CarUuiifepJUs  I'-tek"  are,  yeuerally  Kiwukiii'r.  ubucured 

by  a  covering  of  ghcial  matter,  which  \'arics  in  thicknces  from  a  few 
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feet  to  more  than  30  fathoms,  bo  that  the  hteraatitc  dc]>(wtt8  in  them, 
even  when  not  overlain  by  twiliil  RTk,  would  oiily  be  found  by  digging 
through  the  glacint  dc))osiui,  an  ofienuiori  for  wlijch  in  eoriy  d&ya,  exoepi 
where  thin,  thert-  woufd  be  little  need.  Ijond  dminii  would  very 
Roldom  reach  the  solid  rocV.  altlioiiph  they  might  do  (M)  occflsionftlly. 
I'ttn,  in  which  to  hury  domestic  animnis,  und  wells  might  ako  now  iind 
again  [uuta  through  the  fiiijierficial  ooveriiig  of  mud,  gm\-el,  mid  clay,  hut 
as  the  proijnrtinii  of  htcmntitc  o[tt<:rf>p«  in  the  arta  of  the  rocks  in  which 
this  mineml  occurs  is  very  enintl,  nioist  of  these  excavutioiis  would  not 
prove  ore.  Still  it  ia  quite  possible  that  eomc  of  them  might.  It  is  abo 
posnible  thnt  soil  ore  might  he  brought  to  the  fnirfuoc  by  the  opemtioni 
of  humiwing  animnls,  and  no  lead  to  h  searrh  being  made  for  it.  But  in 
whiitever  way  the  mineral  was  fouud  it  is  likely  thut  it^t  first  ti»c  would 
be  for  colouring  purpn^eA.  jicrhuiM  for  markittg  aheep;  the  c^itraction  of 
mctuli  from  it  would  follow  when  tts  nftture  and  mode  of  oocnmmoe 
became  better  underntood. 

The  iron  ore  of  FnraosB  seenu  to  have  been  known  to  the  ancient 
Britonfl.  for,  n  few  years  ago,  whilftt  a  drill  was  being  made  from  the  foot 
of  a  ahaft-  at  Suintoii,  one  of  the  "old  men's"  workings  wan  diflcoTcrcd, 
and  within  it,  in  front  of  a  brcosl  of  ore,  two  polialied  stone  celts  of  the 
nmuil  tyfie  were  found.* 

Wlietlier  the  Roman*  worked  iron  ore  in  these  ooantica  is  not  tcfc 
known,  although  it  is  veiy  probable  that  they  did,  for  at  lAucbester,  in 
Durham,  extensive  tracot  of  their  mining  opentiona  for  iron  ore,  and  aho 
the  renittinJi  of  a  wind  fiimaoet  have  l>cen  found. 

In  nearly  all  Uie  valleys  of  the  Lake  District  there  ii  indirwt  evidence 
of  the  early  working  of  local  iroa  ore.  Heaps  of  iron  sing  occur  by  the 
side  of  alnK«t  every  stream  of  any  importance  in  the  nrighlmurhood  of 
iron  ore-  Some  uf  lho*c,  the  history  of  which  is  nnknown,  may  be  seen  by 
the  side  of  Whiteoak  Beck,  near  Ijowes  Water;  at  the  foot  of  Braithy 
Reck,  Bnncrdalct  by  the  river  Calder,  near  ThDmholmj  liy  the  side  of  tbe 
Irt,  nenr  the  Stmnds;  and  nt  the  foot  of  Wattwater,  as  well  as  in  Eskdsle : 
wl)il«t  large  nnmbcni  of  them  occur  in  High  Fnmcss.  The  fiu:t  of 
their  ))eing  in  tbcar  positions  would  seem  to  indicate  that  they  belong  lo 
a  period  nnlmHpienl  lo  that  of  the  vind-ftirnnce,  or  even  its  immediate 
Buooessor,  the  rurnacc  urged  by  hnnd-l<elluws  or  their  equivalent,  and  that 
Ibey  may  hirly  Iw  allocated  to  the  time  when,  by  the  o|ieratioo  of  that 
niiiversal  prooess  in  natan-  which  iteoures  the  sun'i^iU  of  the  fittest, 

•  -  Furtww  Part  khiI  PrewaU"  tjr  0.  li.  T«r«W<l.  1876. 

t  "H'WMi  Wall."  Mcnud  nUtica,  UU.  hj  Rw.  i.  C.  Bran-,  M^ 
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machinoi  iir^  hr  mannal  Inhonr  |^rc  place  to  more  powerful  machines 
impellod  h^  water.  This  van  the  last  sta^  pused  tlirtmgh  in  the  cvoln- 
lion  iif  the  mauts  of  blowing'  iron  fnrnaccH  prioi'  to  the  utilization  of 
the  8team-i>rif!ine  Tor  that  purpdset  so  thiit.  althnit^h.  as  is  well  known, 
mechanicnl  applianoiw  nf  t!»!  nidw  kint^,  lik<!  low  bioloffical  fomiB,  fre- 
quently pcrel"t  thrcngh  grtat  k-iiKtlw  rif  time,  yet  it  is  qnite  powiblo  that 
these  slap  lira[iH  may  not  gii  mi  far  Inck  oado  tlio  written  records  to  he 
herenltcr  noticed. 

The  earl ie«t  working:  of  which  ftny  ficooimt  wcTnn  to  have  been  prr- 
KTV'cd  was  Dt  K^mont,  in  Cumlierlaiid,  or  {lerhapB  it  woald  l>c  more 
ooiTeot  to  Bay,  in  KK^snont  iwriKti,  Tor,  ao  will  hcrcnflcr  afipcor,  it  ia 
pmhahlc  that  Bi(.frijr?  was  the  plaop  reft'rred  to.  From  the  ChartiilBry 
or  the  Ahky  of  Holme  Oultrnm,  it  apix^iirs  that  William,  the  third  Karl 
of  Albemarle,  who  died  in  1 1 "!»,  gai'e  to  that  alibcy  a  forgo  at  Wynefell 
(Whinrell),  and  an  iron  iiiiiie  iit  E^remotit.  As  mentioned  iiIk>\*c,  this 
was  prohebtjT  at  Higrig^,  in  tlie  pamh  of  E^i^mont,  and  only  nlmnt  a 
mile  from  the  town  of  that  name.  Iron  ore  ie  now  \>emg  worked  at 
Egrcinoiit,  but  it  is  under  a  noiisidurablc  thicknesaof  pladal  tlrin,  »o  Ihat 
it  ia  most  unlikely  any  of  it  would  Ik;  known  in  the  twelfth  century ;  but 
At  hif^igft  the  drift  co^-crinK  is,  in  placoM,  x-crr  thin.  Moreover  it.  is 
certain  tlwit  iron  ore  was  worked  in  that  locality  at  «n  early  date,  as  will 
presently  ajipear. 

The  nost  rcfercnoe  to  early  iron-mining  ia  in  the  Ohartulary  of 
Funiesi  Ablwy.*  The  moidtB  of  that  place  miut  have  wruu^'ht  iron  ore  at 
Onrmvfi  (midway  Iwtwcen  Dalton  and  Irck'th),  in  the  early  ]»rt  of  the 
thirteenth  century,  for  it  appeiirathat  in  123ft  ihwe  was  ii  dispute  lietween 
Hamo  de  Oi-grave  and  the  Abbot  resiwrtinff  this  ore.  Rog^r  de  Orgrave 
wan  said  to  have  conferral  certain  miuural  rights  U)>on  the  AbUtt,  which 
Harao,  BOTi  nf  the  said  Kojfer,  db-put^d. 

In  1282,  or  wine  auliceqiient  year  of  ilie  tliirti>eiirh  centm-y,  the 
convent  became  poiaeBBod  of  the  iron  ore  under  Alin^zhakA  (ElliHcalen), 
and  in  the  year  1400  they  obLained  a  (.Tant  of  Lhe  iron  ore  in  400  acres 
of  land  in  Dalton,  Orgrave,  and  Alertim  (Martin;  It  thus  npixmrs  that 
8ome  part  of  the  TOluablB  dt]ioBii«  wliicli  are  imw  iMjing  worked  in  the 
localities  JHJit  mentioned,  were  known  at  least  crm  yniiH  :l'j:m. 

In  the  ix-ign  of  Kdward  II.  f  lS07-13i7),  WiUium  lic  L;mcii6ter,  Lord 

of  Kendii],  marie  a  grant  of  the  iron  ore  at  Plumpton  t'j  the  prioi^  of 

CoQiahcad.     The  ^tamI  also  inchiihMl  land  wliiTfOii  l,o  build  a  forfje,  and 

the  dead  wood  in  Rlavvith  fur  making;  chareoBl.t 

*  "UitUtTj  sikI  Aiiliijuiliv*  'if  tlie  &h)xi-  of  I'liriico*,"  \'y  'llim.  Al(,'wk  B«ck.  1U4. 
t  OvpUc'a  " Motuutlc'W  \V>1.  II..  [>.  IS^. 
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From  Holmgshcd'B  rhmniclcB  it  nppcnw  that  in  1817,  in  the  rcijrn  of 
Edward  II.,  the  Scots,  tliiriiiff  one  ofllit-ir  soiiHii-rly  JTicursioiu.  "met  with 
no  iron  worth  their  notice  nntil  they  came  to  Fumcss,  in  LancaKhire, 
niiere  thoy  seized  all  the  uuinntiioturcd  iron  they  eonld  find,  and  carried 
it  off  with  the  grcotoBt  joy,  though  m  heavy  of  carridfre,  and  preferred  it 
to  all  other  p]tuidcr." 

Indirect  cvidenoe  of  the  working  of  iron  ore  is  obtaiDK<d  from  the 
oertifimle  of  the  rurcnaea  of  FnmosB  Ahfwy,  hy  the  commiwioners  of 
HeriiT  VIIT.  in  1M7.  They  Bay  "there  ys  moche  wood  gtvwintf  Ja 
Forneys  FeOa  in  tlie  iitonnteyiie*  there,  as  byrk,  hotey.  anbe,  cllera,  lyni^, 
lytell  Kliorte  okcs,  and  other  niidcrwond,  biit  no  tymber  of  any  vnlcuo 
wherein  the  Bhtmlfl  of  the  same  late  moDartery  have  bren  accnstnmwl  to 
have  n  Binythey  and  sometymc  two  or  thre,  kept  f(-r  making  of  yron  to 
thmw  of  their  monastery,  and  bo  now  the  mid  oommyasyoncra  have  lotten 
HBto  Witlinm  SondoB  and  John  Sawrey  as  moche  of  the  mid  wfH>dt«,  that 
iff  to  sayc,  of  hyrkea,  ellcrs,  hascllB,  old  rotten  troea,  and  ntlier  nndcnroodcs, 
as  will  maynteyne  iij.  innytheya  for  the  whiche  they  ar  content  and  nsrecd 
to  fnyc  yerely  to  the  Kinfce's  luKhiiees  as  longc  aa  hit  shall  plcAae  his 
fcmct'  they  ahiUI  iiccnpye  Uie  mmexxJi."  Tbeae  smithies  «-ero  aomcthin^ 
more  than  the  omithics  of  to-day,  for  they  aotoally  mn/fa  the  iron  which 
titey  ntie<l.  and  donbtless  made  it  fW>m  ore  obtained  in  Low  Fumett. 

Twcnty-ei^ht  yiam  after  the  aUive  date,  that  in,  in  IWJfi,  the  smithiea 
or  bloomoriefl  in  the  lonlihipa  of  Hawktihead  and  Conlton  wore  mippixused, 
bcoinfte  it  v*»  fmn-d  by  the  ooMomary  tenant«  of  the  eaid  lordslitps.  that 
the  eonlinnannc  ofthcvic  amithica  would  oaQBc  a  gtfM  acareity  of  timber, 
as  it  wajt  then  Iteing  largely  naed  fu-  making  chorooal,  the  facl  of  the 
Uonmeriea.  Tlie  £iO  a  yvnr  ^(recd  to  1«  paid  by  Sandce  and  Sawr^,  as 
mintioncd  aborc,  waa  arranged  to  be  afterwards  paid  proportionally  by 
the  cnstomary  tennnta  of  U»p  Inn1flhi]w  of  Hawkshrad  and  Ooalton,  and 
of  olIuT  tlR^  li>hl)ibi|iA,  Utnd«,  tenemenLi,  and  heredit«mcnt.ii  in  the  poriih  of 
Hawkahoad,  in  Kiimvos  Fella,  fur  ever.  Itiis  wuathc  origin  of  tlie  bloom* 
imithy  rent. 

Aooordinj;  to  Woat,*  an  iron  forjrc  or  bloomery  eiistcd  at  Conirton 
boforo  the  time  of  the  civil  wan,  that  is  prior  to  16.10.  rrobabty  that 
which  cxialed  by  tht'  side  uf  Church  Beck,  nmr  Ihxon  grontid,  was  the 
■ame. 

From  Information  iinpplicd  by  Vt.  Clulton  totlte  late  Mr.  H.  Fleidtcr.f 

♦  "AatWiiiltiwof  r^mmt."  bj  Tlw..  W«l,  1774. 

t "  ArclMKilugy  f<r  i)m>  Wtai  CBroUirUDd  I  m  Ttado^**  lij-  II.  Pitlrlwr.— Tram.  CMiak 
and  WmL  Aui.  uhI  Arch.  «iv- 
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It  appctra  that  utm  ore  uos  worked  more  or  lus  intorruptedly  «t  Bigrij^ 
from  163.1  to  1701.  In  the  SU'wnrda  Bnd  Koccivtrs"  AcoonnU,  otc^  of 
morwyacoftitiptod  for  F.tr«'in'"»i>t  iron  mv,  tUo  firnt  entry  h  for  "Ore  gntton 
Bt  NiobolflOD  PitUi  from  the  3(Hh  Miu-di.  103.\  to  Micluu..  1C8A." 
There  is  not.  any  uinotiiit  itUuchcd  to  this  iu^tn.  In  1C13,  the  sum  of 
17«.  7d.  WM  rcct-'iTOd  as  royHlty,  and  from  lC>\i  48  a  few  poimda  each  year. 
tTiitU  1667  tlMTe  do  not  npitenr  to  ba\'e  been  any  further  rainiDgB,  but  in 
thiit  nnd  tlic  Lcn  ycmit  foltomng  tht^  nniiiuil  receipts  wrv  fmni  £S0  to 
£UW,  and  from  1C79  tc  1701  iimlusive,  they  rongw!  from  £20ll  to  £8fi«, 
with  the  exception  of  IC88,  IGOS,  and  IGflO.  In  the  two  first  of  th<»e 
years  there  «-ero  not  any  ruoeipta  and  in  the  last  year  they  amonnted  to 
£4'}2  15h.  The  royalt^r  nas  ^yd.  [f^T  ton,  sn  clmt  in  tlic  yi-ar  (\f9*J)  tlie 
oatput  must  have  liecn  2I,7S2  tona.  One  nf  the  pnrtnere  in  thfn  under- 
Ultinf;  vas  Mrs.  Ann  KcUir,  wlmae  nunio  ia  fir«t  mentioned  in  the  accoanla 
in  \Giii.  An"lher  [KirtiitT  was  Thunuu  Addiron.  Es<).,  his  lutme  first 
ap])curin{;  in  the  accs>uiiti4  in  IC:):).  This  mine  is  evidently  the  aunic  as 
that  refent^  to  by  Rolnnsnn*  in  1 70S.  Uo  utr,  "In  a  place  called 
Laogbornt  within  that  manor  (F^remont),  ie  a  belly  or  pipe  of  iron  ore 
8  yards  deep,  in  breadth  80  yards,  and  in  len^h  lOd  yanla,  out  of  which 
Bcvenil  thousand  tons  were  yearly  prt,  niaTiy  yeara  lam  part.;  the  ore  waa 
very  rich,  conaisting  of  hntton  ore  and  a  pingnid  shining  ore.  It  answered 
to  His  Graoc  ihe  Dnke  of  ."Somerset  a  yearly  n-nt  i>fhH!vt'nil  hnndrcd  iwuimIb, 
The  prcHcnt  lesaecs  are  Judioioaa  Thoiuna  Additton,  Ksq.,  and  Madam 
Ann  HeVjar. 

"  Being  at  Kgremunt,  I  had  the  cnrioHrty  to  gn  to  mjc  that  rich  ^'cin 
and  the  stoclt  of  ore  upwi  the  liank,  which  waa  like  a  little  mfjutitain.  In 
that  fjfTcat  'variety  of  ore  I  did  not  only  me^^t  with  spar  as  transparent  aa 
the  cluirest  crj-tttal,  but  atones  emkwBed  with  ItasUrd  dlamouda  uearaa 
BjmrkliQg  ns  the  real." 

A  few  yesire  ajju  when  some  of  the  old  ore  workiiiga  near  IifiiiKhorn 
were  re-opened,  several  old  nak  apodes  were  met  with,  the  blade  and  ahafl 
of  each  of  which  were  made  out  of  one  sfraighf  piece  of  wood,  that  is  to 
Boy,  not  only  wore  they  each  formed  out  of  one  piece,  but  there  waa 
wanting  in  thom  the  "lift"  of  midem  spades,  being,  in  that  respect, more 
like  the  draining  tools  tliat  are  med  now.  These  old  8iiad<^  may  have 
conne  frara  the  workingR  which  ^■ere  Waited  by  Ilobinson,  but  tlicy  more 
robflbly  belonged  Ui  an  wirlicr  diit*',  altEmiigb  not  bo  old  as  the  time 
the  monks  of  the  Abbey  of  Holm  Onltrom  worked  ore  in  the 

■  "  Kaany  towanla  ft  Nutiiral  HiiUtry  of  WoHlmurWid  M\i  Ciitulwrlwid,"  bjr  Thomu 
RoUa»iii,  1709. 
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Bigrigg  locnlity;  Tor,  alon*;  iviili  thu  old  wooden  spades,  a  number  of 
tob»cco-|»ipcs  were  fotimt,  and  smokinfr  vnut  not  tnCrodncf^d  into  Europe 
uutil  15iif5.  In  Caa*w'«  "  Siirvej  of  Cornwall,"  iiuUisbod  in  I6'12,  the 
spodcB  Lhcn  in  cue  arc  thun  described :  "The  uLter  part  ia  of  iroo,  the 
middle  of  timber,  iato  which  the  HialT  is  slopemse  rustcned,"  Thia 
spade  ifl  dearlr  nn  im]irorr;m<-t]C  u[K>n  those  fonnd  nt  Bif^f^i;,  for 
two  rcasoiU)  first,  in  liarii^  the  haiidlo  set  at  an  angle  iuHtuad  of 
buin*;  in  the  Ranie  plane  us  th^  hiade;  and  sa^tiidly,  U^AUi^e  of  it«  Iron 
edge  or  iiliield.  At  Yt-'fltliuoae,  iteur  Kriziu^n,  in  aouie  old  workinf^ 
openud  out  iilwul  forty  yearn  ago  by  Mesgrs,  Talk  and  Ley,  wvcral  old 
tttk  Riudcs  were  found,  which  were,  iu  many  respects.  identJoal  with  those 
from  Bi^i^,  hut  then:  was  one  important  (liiren'ncv  in  them,  they  had 
each  a  rim  of  iron  on  the  front  (sAge,  which  the  Bi^Ti^rx  spades  Itad  Tio^ 
Ori^nally  these  latter  spades  may  have  been  so  protoctod,  but  as  thoy 
were  in  a  partially  ducayvii  ixnidtliim  when  found,  the  iron  edi^'  may  hare 
bcoome  dctnchud,  or  it  may  Xxt  ttmt  the  Ycathoujic  sjAdc  is  an  im]iro\xmcnl 
upon  tliat  found  at  Bigrigie. 

In  Robinson's  time  iron  ore  was  worked  iu  the  hills  aliout  Langdalo 
and  Coniston,  for  he  says,  [tofre  CI,  that  "Langdale  and  Cuuniugston 
do  at>oiind  most  with  iron  veins,  which  supplies  with  ore  and  keeps 
oonstantly  goio^  a  furnace  at  Langdulc,*  where  grvat  plenty  of  gnod  and 
mallGaUo  iron  is  madf,  not  much  inferior  to  that  of  Dantxick." 

About  161)0,  iron  ore  wa*  proliubly  beiuj;  wrought  at  Millom,  as  will 
appear  by  the  followinK  extract  fivm  Nicholson  and  Bums.  "Milium 
lonl»hip  hnth  ftcreml  parishes  witJiin  it.  TImt  which  lies  hi)>hc«t  and 
m(wt  southwardly  is  Milium  (inrish;  within  which  stands  the  Castle  of 
Milium,  tlie  capital  looMua^  and  am-iont  seat  of  the  lords  thereof,  which 
is  ploood  at  the  foot  of  tbe  river  Duddon  at  the  enst  end  of  a  large  park, 
well  stored  with  deer  and  fonncrly  with  ;rrcai  quantities  of  wood,  whJc^ 
Ferdinand  Hnddkaton  (harinf;  no  i»uc  bnt  a  daughter)  about  the  year 
1690,  disposed  of  in  a  Krcat  measure  hi  hnildinj;  of  a  largv  ship,  and  in 
makii^  ubarcoal  for  his  iron  for^  in  that  |Mrk,  nliea-  lie  eonsnmed  (as  is 
said)  mndi  excellent  timber,  to  the  then  \'Blue  of  £4,irit0  and  upwards, 
and  was  llttJeor  nocbinf:  pmRicd  therehy.t  In  1710,  the  Bafkharrow 
rnmace  was  Ixitlt  by  the  tfaehells  and  SaiKlys,  and  in  the  aoms  year. 


*  Thi*  wu  jnnlMlilj  iha  oM  fiiruaoti^  of  w}uth  t)i<ini  u«  rtitl  Umm*.  hy  lb«  Mf  ef 
the  Rlnr  Bntbajr,  bgt«r<oii  Colw-iUt  Fopm  knd  t^lUld  l«iipl«le  Vtrm. 

f  "nUtot7  uhI  Aiili>(uiliea  of  Uw  CnntilM  of  Wv^tiMuiuiil  uul  Cnmbariw^**  bj 
NIcImUou  ud  B«ni>.  1777. 
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Bocordtng  to  W«st,*  "  WilUsra  and  Joint  MacLelL  ^urctuiwd  of  Walter 
Strickland,  of  .SiKer^li.  Ksti..  918  titnlwr  tnsB  fiir  jBI.TOO,  for  tbe  use 
of"  their  ironworks  in  rnmfM. 

In  1745,  the  Diid'loti  riirtuico  must  bave  been  iu  ciistcnw,  as  it  ib 
marked  oii  Mjnx-d's  map  wliiuh  was  piiblished  nt  tbui  date. 

In  1747,  Joahan  Gee,  of  Shru[mhirL\  Li>ok  a  leusu  of  iroii  ore  io  the 
I'Virinxton  demesnes,  and  »»on  nftirr  commenced  to  work  the  ore.  In 
Se^itember  or  Octolvr.  Oit-  admittt»l  Panic)  Stephenson  as  luanaginf; 
fttrtncr.  In  little  o\'er  three  yean  fivmi  ilitH  date  Hu-ptuMiscin  became 
ijonkrupt,  and  there  aflervards  arose  a  digi»ntc  Itctwccn  Gi-c  and  Stcphen- 
■on's  Msi^eeft,  a*  ajtpean  fmm  two  pamphlcio  which  vcrc  iffiuod  at  the 
ti:ne  reU'.injj  to  the  dispute.  The  ore  worked  wm  at  Yeatliouae,  and  the 
qoontitjr'  miKeil  m-eitiB  Ijo  )mve  Item  helvrecn  2,000  and  8,0(H>  tons.  Some 
of  it  KBfi  L'arted  to  PurUiu  for  shipnient.,  the  rcmttiiider  to  'ffliitchavcn,  hy 
wojf  of  Ufnsitiijhain.  The  royalty  jmid,  oocordin"  to  the  oonflictirif; 
aocoantfi  in  tho  iminplilet^,  appearB  t<)  have  been  Ix.  6d.  p^T  too. 

In  1750  Tcitir  forges  were  working  in  Kurneaa,  and  they  prodttoed  the 

following  quantititi  of  bar  iron  r — 

Tom. 
tCnuMj-     ... 120 

B»ckb«m.w       seo 

8{»rkbri(Le«        120 

CdnUttiti   ...  SO 

In  1750  the  Mnryport  furnaet-  waa  built,  and  in  1752  that  at  Seaton 
vu  erected. 

In  1758-&  iron  ore  wa«  wi^lted  in  the  jwriRh  wf  Efrrrmnnf.,  probably 
at  Bi^rig^,  by  FVter  How,  Wiiliuni  Hicks,  (iabrifl  (JrilTitb,  Dr.  Hrownrigg, 
and  Joseph  BoweR.  The  royalty  paid  by  them  was  la.  Cd.  per  ton,  and 
daring  the  altove-nieutioncd  time  tliey  peeio  to  have  mised  3,551  touit. 

In  1772.  according  to  Pennniit,J  there  wcr(>  extensive  mines  at 
Whitriggs,  in  KnriiesB.  They  are  tJiiia  dcecrilwd  by  him:  "The  ore  is 
fbund  in  immenttc  troda  liencath  Lno  strata,  cue  of  pin«l,  or  coarse  gravel, 
about  15  yards  thick  ;  thu  uext  in  limfflt«iuu  uf  20  vardB;  the  stratum  of 
ore  Ib  rather  liiiCi-Ttain  in  extent,  but  ia  from  10  U>  1 5  yards  thick  and 
40  in  extent,  and  sometimcB  20O  tons  hiive  lieon  token  np  in  a  week.  .  . 
.    .    The  ore  lica  in  vast  heaps  shout  the  minea  to  na  to  form  perfbct 

•  «  AntiqoitiM  at  Varaem,"  b.v  Tli'miiw  VTv^u  1 774. 

f  TliM  forge  MM  Iijr  the  >idu  of  Cittuc^  Iluulc,  and  abuul  three •([Uiu-lun  of  u.  mile 
fMnii  haku  WiaivTxaere. 

I  "  A  Tunr  iu  SoatUiid,'  by  Tlmiruu  ri<niiaiil,  1790. 
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monutaiiw,  ia  of  that  apccie*  called  by  mincnilotristB  Incmatite  and  kidney 

orp.  is  red.  very  greasy,  and  defilinj; The  ore  ia  carried  on 

boHrd  tlie  !ihi[>3  for  12b.  per  ton,  each  ton  31  hundred,  and  the  adveiitttrers 
pay  li.  6d.  p(T  ton  ftrm  for  the  liberty  of  raiains  it.  It  U  entirely 
smcltwl  with  wood  cliarcoal,  but  is  g<A  in  wicli  (^nantidcs  that  wood  in 
tlujso  fiortfi  is  MinictimcK  wanting;  bo  tliat  charcoal  is  sometimes  procarcd 
fttjtn  the  poor  wooda  of  Jdill  and  otliorti  of  the  Ilebrtdcs.  The  i>orb  to 
ibK»  mine*  is  'Bflrrow." 

In  1774,  West  Bj>eak8  of  Wliitrip^'s  mines  an  the  *'  Peni  of  Pumesa." 
HeBsyo,  "The ore  \'*  rmuiil  Lhcrc  at  a  depth  of  20  to  30  yards,  it  ie  raised 
■I  .Is.  4»d.  and  4fi.  per  ton,  and  yay&  1b.  6d.  ])cr  ion  to  the  lord  of  tJie  soil; 
it  ifl  carted  and  put  on  ^trm-U  for  cxportiition  ut  :lit.,  and  sc-lla  from  lis.  to 
ISs.  p«-  ton."  He  fnrtlwr  wyi,  in  Mi>cakingofHtaiutoi],  "The  iron  mfoGa 
here  have  been  the  ricJiest  in  Furucas." 

In  K77,  the  Ironntone  of  the  lower  onal-meaanrea  at  Branthwaitc 
api^-an*  lo  Imvc  liccn  worked  for  iitc  in  the  ironworks  at  Stalon  and 
Clifton  *     At  this  time,  too,  iron  mines  were  in  existeuoc  at  ]ilillom.t 

fii  1783,  iron  mining  had  become  so  imitortant  in  Wust  Cumberland 
tliat,  in  iidvi:niRinp  the  mte  nf  nn  mtate  of  land  at  Ollhy  (Aklliy),  near 
Clvator  Moor,  it  was  roentionttl  thut  "there  was  a  great  prospect  of  iron 

Tn  1 7MA,  nn  iron  ore  royalty  of  KOo  acres  at  Frixingtom  was  offered  for 
salc.ll  aiul  in  the  same  year  the  Maryp^frt  fhrnaoc  was  sold,  nhen  it  was 
stated  that  the  ore  at  the  works  was  from  Wliitriggs,  Cros^atisa,  and 
Inmaii  (jill  (all  in  Fiimctu),  and  also  from  AV1iiu>hnvcn.§ 

Tn  17!>4,  Wbitriprga  was  still  noted  for  ita  iron  mines.  Hutchinson^ 
Bays.  "The  roads  are  dwply  staiunl  with  ore  and  an-  crowded  with 
oaniagca  bringing  it  from  the  mine."  Aooonling  tn  tlie  same  v  ritcr  there 
wu,  at  Orowgaith,  near  Oleaitor  M<«)r,  ••  the  roost  ringolar  mine  of  iron  - 
ore  supposed  to  bo  in  flrwit  Britain.  It  lies,"  lie  says,  "  in  the  earth  at 
the  dejitji  of  \i  fiithonia,  and  the  tbiokness  of  the  tnnd  of  ore,  whicli  ia 
hard  eolid  roetal^  is  bcivroen  24  and  i&  Hvt.     It  was  never  known  to  lie 


*  Than  wurfcs  wen  «Tecl«il  abont  1T50,  kuI  shMulaaed  ^mbftlil/  tlnnt  1781.  Tbs 
dl«  uf  Umu  may  atlll  b«  tncrd  by  tlie  •><]«  tif  Um-  M«iTat),  oi>[NMite  l^lnlaM  UottM; 

t  Niebiibnii  and  llurna, 

t  "CumlMrrlMMl  riw!()u,rt,"  Atig.  2Tth,  KnS. 

II  ■•r.iinb«<»i»d  P»csii«l."  Jiiti,  2IU,  17»3. 

5"  Til*'  OW  Marri">rt  Fnm*rw,"  by  Jijin  Ailill*nn.  Tnn*.  Onia.  Awne.  for  IW 
AJvuntwiw-fil  i>f  Lit.  mM  Scl,  Part  IV,.  1hTH-/«. 

^  "IlUt'if^  of  ilio  Ci'iitiii  i.r  C'tiwtierUiid  wkI  ■ioh  plan*  wljaeent,"  hy  U'illUtn 
UvtctliHoii.  y&A^  I7»(. 
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moch  wrought  till  the  yaa  1784  and  17^^,  when  it  vus  moru  g«DenUly 
opeD(5d;  and  bo  great  waa  the  tU-moml  for  il  at  Cnrron  foundry,  in  Srotlnnd, 
uul  othcrft,  that  in  1790  nnd  1791  titt-  annnnl  csportiitiou  was  :;0,iX>U  tons 
and  upwanb."  FYom  this  work  it  alao  appears  that  iron  ora  (probably 
haimiititf)  wa*  Iwing  wrought  in  thi;  i>ariiOj  ut  Ark-oitm  (most  likely  at 
Yeothooflc),  acd  that  the  ironstrinc  from  the  ct»al  mcasureg  at  Uorriot^n 
was  being  exported  at  the  rate  of  nliout  2,00u  ti)a8  aunuallr,  tlie  price 
being  aboat  lis.  per  ton. 

In  179B,  ihc  furnaces  at  work  in  those  counticB  and  ttie  cast  iron  pro- 
dooed  by  them  wei-e  na  follows : — 


Bmrpot 
Dsddon 
N^wlftnda 
Bukbamiir 


CumborlMnd 


Fiininu 


SOW 


AH  this  iron  wonld  donbtlen  be  prod  need  from  local  ore.  beude  which, 
some  of  the  raw  material  woald  probobly  be  cxjwrceil. 

A  frlimfKf  of  the  inm  mv.  tmde  in  ISIG  is  olitniiicd  fnwn  the  "Mn^^na 
Britannica."'  Tlioauthrtr*  Rav,  "Thcrr  is  an  iron  miuenlsofit  Bigriffgio 
the  pariah  of  Egremoiit,  not  worked  for  many  yvan,  fwm  which  cooHider- 
abic  quantitiea  were  cqiort(;d  l<i  Hull,  A:t:.  The  imnworka  at  Seaton  and 
dsewlicre  in  Cumberland  are  supplied  with  pip  iron  from  Walai.  Some 
yean  ago,  oonwdcrable  quantitiea  of  a  ferrufrinouii  sort  of  limeBtoue  were 
ei]K>rt«d  from  the  purieh  uf  Arlovhdeu  (Ark'<--d<in)  to  the  ironworks  at 
OaiTun,  hut  the  efjncern  hiiB  been  discontinued,  A  black  stone  called  cat- 
Bcopc,  raifteil  at  Hrniitliwaiui  in  tlu-  iwrish  of  Oewn,  was  nscd  in  consider- 
able qttantitiea  in  the  ironworks  at  ScflU>n,  bat  mmoo  the  company  of  that 
place  have  discontinued  raakiuR  pin  irou  (which  was  about  the  jx'ar  1813), 
the  demand  for  it  has  ueoHud.  At  IhinHnginn  they  collect  ironftlom;  from 
the  Bcnfitiore  and  export  a  few  hundred  Ions  annually  to  Ulrerston. 
About  800  tons  were  exported  in  1814."  ft  wonld  appear,  therefore,  that 
iron  ore  mining  in  Cimil>ertand  had  been  almost,  if  not  quite,  diacontinned 
Id  1816,  although  it  was  in  all  probability  rtill  carried  on  in  Furness,  for 
Baincfl,  writinfj  in  l8S4.t  says  of  that  district,  "The  most  valuable  mineral 
productions  are  rooflnii  Blatc-  and  nd  hflcnmtite,  a  peculiar  ore  which  ia 

•"MapiiA  BritATmirA."  by  IWv.  It.  Lynoiw,  A.M„  F.II.Sl.  FJk.  aiid  L.S.,  and 
Saraocl   Ly»on«,  K*'],.  K.lt.S.  and  F.A.S..  1810. 

t  **  U\»tory,  DirraUirt ,  ami  Guolttter,  of  the  County  Paliiitiao  of  LBnoaahirc."  hy 
Kdward  BaiuM,  1821. 
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obtained  noftr  TTlv^rston.  This  is  the  ricliwt  ore  in  the  United  Kinfpkm, 
yielding  the  lieet  and  mocit  ductile  iron,  suited  for  the  piir}X)8e  of  the  wue< 
drawen.  The  ore  is  also  sent  U)  dttitaiit  |iart«  uf  En^lnud  U)  iinprovu  the 
qoolitjr  of  iron,  by  mixing  it  in  the  furiiBct  with  the  cfimraon  nns  of  iron 
to  IncTPiwe  the  ductility  of  the  metal.  C'roMijfnU-s  Mine*  art-  now  (1824) 
muipend*,-d.  anil  tlic  reatoa  antjj^ied  is  ttiab  the  mine  is  vxhnuBtcd.    The 

iron  iiiinei4  ut  Iiini]»l  Miwr  are,  liowerei',  In  full  o]H>r»tii:m 

It  in  difReult,  if  not  impofwihk,  tc  Rf>r*trt»\r\  the  totnl  qimntiby  of  imn 
ore  raised  in  Furue»,  but  the  avcivi^  quantity  shlppi-d  ftnnimlly  l>y  the 
firm  of  Harrieoiif  AiuBlie,  and  Co.,  of  Nowland.  NiUbwoite,  Baokborrow, 
and  Sparkhridiref  io  10,000  lonn.  In  some  years  tiiey  have  raued  15,000 
tcau,and  twioe  that  quantity  could  be  snpjilicd  if  the  demand  rcqaircd  it." 

Li  1825,  Anthouy  Hill,  of  the  Plymouth  Ironworkii,  Walct,  Icaeed  the 
iron  ore  iu  the  Bigrigg  and  Crowgarth  Royalties  from  the  Earl  of  Egre- 
mont  and  commenced  mining  oix'ratiom>  soon  aller. 

In  1HS9,  ftccnrdinjr  to  Pnrson  and  White,*  there  were  in  the  parish  of 
Egremont,  "three  extensive  ironstone  mines,  belonging  to  A.  Hill,  Eaq^ 
Mr.  Barker,  and  PitzsimnioriK  and  Co.  The  iron  ore  is  raised  frran 
eight  pit^  13  or  13  fathoms  deep,  and  it  is  found  in  solid  bands  10 
yanU  brood,  and  Ih  feet  thick,  bnt  at  one  of  the  pitA  tlic  scam  it  30 
fed  thick.  The  average  qaantity  of  ore  raised  is  about  100  tons  per  day, 
and  it  is  all  shipped  at  Whiieharen  for  the  iron  foundries  of  SoaUi  Waka." 
From  recent  Jnqninca  as  to  the  exact  pnsition  of  these  mines,  it  appeui 
tliat  Hill's  mines  were  at  Bigrigg.  not  far  from  the  preeeut  [lost-oilioe. 
FitainrnMHiB  and  Co,  vnrkcd  at  Langliorn,  and  Barker  in  the  land  which 
il  now  knovm  as  DoUell's  Outterby.  The  deposits  worked  by  then'  mines 
were  all  in  the  Brst  limestone,  which,  at  the  points  named,  hm'S  out  lo  the 
glacial  drill.  From  Parson  and  Whitv  it  also  np)ieara  that  when  they 
irrotc,  iron  ore  n-oa  being  quarried  on  the  Yentlwasc  estate.  They  aba 
■ay  that "  Frizington  Park  Itclongs  to  Sir  F.  F.  Vane,  and  has  yielded 
great  quantities  of  iron  ore,  but  tho  mines  have  ht«>n  discontinued." 

The  statu  of  iiffiiirs  in  Fumetss  iu  183^.  so  far  aa  rvlatcs  to  its  iron 
mines,  may  be  partly  learned  from  Uw  account  f\imt8hud  by  RaineA.t  At 
that  date,  be  nys,  "the  digging  of  iron  ore  in  Adgarloy  has  lately  been 
nMUDfid.  ....  Stainton,  lb«  village  of  stones,  like  Adgarley,  U 
notod  for  its  iron  mines.  The  fNinoipal  mineral  prodootion  of  this 
(Urawiok)  parish  Is  iron,  and  the  ore  was  formerly  olitained  in  sndi 


*  "  tlUtarj,  UirMtM-,*,  kod  (Iwvttw.  of  Iks  CcraiitiM  of  CarabrrUnd  and  WaaUnor- 
IsAd."  hy  Wn.  r»rw>n  >ad  Wni.  Wkli*.  IttS, 

t  "Hlftoffj  of  tke  Cvunt^  PUktUw  kihI  Daelv  et  LmcMWr,"  bjr  Bd.  DaIimi,  H.P., 
UMl 
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abundance  that  tbc  miacs  of  Staintoo  ami  Adgvlejr  were  csU'viuci]  the 
riclicei  in  the  lordship  of  Fiimrw.  Oik'  efanft  has  k-on  kiiovn  to  jicid 
HO  Umn  ID  twontT-foiir  bnnrti,  Imt  tht^c  bctioffciiil  opcrntlonii  were 
iiilvmiiAwl  HbotiC  (.wenty  yesni  ago  bj  utrviiinH  ur  wiik-r  Imniiiiig  juto  the 
diafU.  IteooiiLly  the  vr<irkB  have  bc'vu  pceiiiuvd  iu  Adgoi-titj,  by  Musses. 
Hnddlcston  and  Co.,  Lei»(«e  under  tho  Earl  of  D«irhjr.  ....  The 
richt-stHnd  mo«t  prodncti^T  iron  mines  in  Pumtsg  arc  ul  Irvlvtb  or  Above 
Town.  The  laiuea  of  Whilridm*,  «r  Whitripjr*.  described  by  W«t  ai  the 
Peru  of  Furaein,  aro  still  n'orkod,  aud  jtuld  valaablu  i>n>  in  tu[^  i|uaaliti«e 
thoDgfa  the  mine  coltcd  CroBBgaiei  became  uxhniiBted,  and  the  vrorlu  vorc 
nupcitdod  in  1824.  The  T>indn]  Moor  minm  and  thclnraan  Gill  min«s 
oonttQUti  productive,  and  the  Uiirton-twck  miiiu  has  liecn  recently  k- 
opened.  It  is  cdtiriialed  that  aliout  20,(.)(>t>  tons  of  iron  ore  are  raiaad 
annually  in  the  pariflb  of  Dutton,  and  this  is  said  to  exceed  the  production 

of  any  former  [icritid  in  this  jwrinh Iron  ore  has  Iweti  ex- 

tODsively  oUAined  iu  the  Penuincton  part  of  the  iiTfn  minea  upon  Lindal 
Moor,  bat  Uie  vorks  were  discMitiaaed  in  1880-31,  thnti^h  the  other 
portions  are  still  in  optTation." 

In  l^S-JtMevers.  LinilowoommencXMl  work  utGutterby,  and  in  1837-3^ 
Mr.  Jtunea  Attwood  \n\n  niiBing  arc  at  Frizin},iA>n  Parka,  omunMn^  to  Mr. 
Tnlk,  from  that  part  of  che  estate  which  lies  in  Windt-r  Vallry.  Tiilk  and 
Ley  wtitu  the  next  t<j  work  iroD  ore  iu  West  Cumlvrlanil,  which  tliev  ilid 
under  leaae  of  the  Yenthoiuc  Estate,  dated  Ist  Aiigtitft,  l)^»8.  Mr.  Tnlk, 
in  a  letter*  (from  which  8i;veral  items*  of  tufonnation  in  Lliia  jai-agi-aph 
were  olJtainud),  says,  "  I'rcvioufit<i  my  comin;;  to  Cnmburlaml  (IH37J,  a 
on  of  the  mtmu  ofSalturthunitv  had  worked  thu  Yeathouac  luiiiea  for 

^ahort  timf^,  mill,  I  Iiclicvc,  had  obtained  fioo  or  lilKl  Urns 

Ti^t  mine  mnst  have  been  workifl  lon^  imtece<leut  U\  our  (Talk  and 
Ley's)  time,  for  Ju  the  course  ofour  workinR  Ihem,  we  found  many  remains 
of  irhot  had  been  shafts  and  numerous  ^vo^ktnen's  tools,  and  sfimc  ww^deu 
hand-puni|».  Tho  abovela  «re  diacovered  were  of  oak  wood,  and  merely 
tipped  with  an  edge  of  iron."  Mr.  Ainsworth  waa  the  next  miwr  of  iron 
ore.  but  previoas  to  his  commencing,  Mr.  Attwood  fonnd  aud  worked  ore 
at  Birka.  and  in  small  ^uautitieB  at  Aldly.  Tbu  aga-emeni  for  Attwood's 
IiAae  of  Birka  waa  dated  7th  April,  1810. 

Iu  ISau,  the  followinj;  c>m[janies  wore  working  ore  in  Purnc«.f 

IlftrriKn,  AIimU%  &  Co.,  Lindal  V[<Mt. 

Ulveriton  Mitiinji-OA..  Linclnl  Cnte. 

Mr.  T.  Fiahrtr.  BiitU  Meek. 

Mr,  Finlior,  Wbitriig;*. 

•Letterfnim  John  A.  Tulk  tollM.  IKioit,  1-tth  S«]rt..  18C3.    tO.  U.T«v(|ilel,<^«/f. 
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In  1842,  Ihc  firet  Btenm-etigino  usci  in  the  WTiitohavi'n  liicmatito 
district  wns  urvcUil  hI  John  Pit.  Yc-JitboiiBe,  tbcu  bi'longing  to  Mcars. 
Tulb  and  lA:y.  Prior  u>  that  time  the  ouly  mncluncs  niied  were  the 
common  "jockroU"  tind  the  "horse  gin."  Thotw  macbinn  were  in 
SuA  lucd  fur  BCTeml  vaan  after  the  aliovc  data  oiid  are  still  in  tutc  in 
Fornen  at  eomo  uf  tho  suiiUI  pits. 

In  1848,  the  following  conipftnie*  were  at  work  in  Furneas:'— 

lliirriann,  Ainnlic  &  ('o.,  l>incUl  Moor. 
Ulv«r«ton  Mining  Ol,  LindU  Cot«. 
Hr.  Uuddlwtoi),  St^ntoii. 
PunieM  Cw..  WbilriiiRB- 
Town  aiul  K«wliiuon,  Batta  Beck. 

Ill  1846,  the  first  portion  of  the  Pnmcss  Railway  from  Rarrow  and 
Fid  Pier  to  DalCon  and  Kirkbr  wafi  open«d. 

lit  the  tame  year  Mcsim.  Attwood  oommenoed  to  work  at  Woodend. 
Three  years  Inter  the  following  ootttpaaies  were  raidng  ore  in  Weat 
Cnmborland  : — 


Atiuwartli  A  Co.,  CtcAtor 
Hin  IcV.a.,  11lgr>A|{ 
Joliii  Ltmlow,  OiittCTbjr 
Tnlk  aiitl  Lcj'.  YmtluiiiM; 
Attwnod  k  Co.,  WoiidenU 


Ontpot  tar  lbs  Tmi. 
Tmm 

80,000 

20.000 
20.000 
1S.0U0 
1&.000 


100000 


The  pits  working  in  FnmcfH  at  the  same  time  arc  given  belor. 


Uimaon,  Aindie  and  Co.,  LincUl  Mnor 
Town  Mid  lUwIiiunn,  CmigfttAi 
UlTcnitaD  Mining  Co..  Linda]  Cot«      ... 
SchuMder,  Dkvii  A  Co..  MouutU 
ClurlM  KcniM^jr,  Haulm 

Goo.  llndillfUoii,  StAilltiHl  

Ooo.  AahbnnMr,  KIUmmIm         


WocX 

rtu. 


O«l0Mt«tk«Ta 
Tmm. 

65,000 

42.000 

SDjOOO 

16.000 

I:.'.noo 

12,100 

7JW 


182,000 


Soma  idea  of  the  extent  of  the  iron  ore  trade  in  FameM  during  the 
previous  liM)  years  may  l<c  gathered  from  the  following  Tabic,  which 
gives  the  oatpnt  from  the  Uuke  of  Bacdoiich's  royaliios  alonu  :t 


*  "  Skctdi  d  riimsH  and  CartncU."  bjr  C.  M.  Jophiv.  IM*. 

t  Trmiw.  Dnrlqrabira  Irirt.  uf  U.  and  M.  R,  "-t^t-'H  Addiwa,  WTO. 


AKU  KORTU    LAlfCAeinitl!. 


ArsBAOi  Afkital  OrTprr 

IS  rBBioM  or 

10  Yuia. 

1760 

2^18 

IBIO 

Tbm. 

1760 

6.277 

tsao 

4^10 

1770 

e^io 

IRSO 

8.080 

1780 

9,809 

lUO 

13.M1 

1700 

la^i 

1850 

4fi3»i 

1800 

11,221 

Oponitiom  were  oontmcnccd  by  the  &kctt  Iron  Oro  Company  at 
Fmin^^t/m  Parks  tti  1850,  In  Angiint,  1868,  the  Parkfidt  Miriinp  Com- 
^ny  bc^n  Ici  liore  nt  Frii>in(rcnii  and  sotm  mceevded  lit  flndinj;  on-  as 
will  a|>poar  from  Ihe  fiilluwiiig  list  of  mines  working  in  \S^h* 

Aboot  this  liiDu,  Mcstre.  II.  Rarkcr  A  Co.  were  working-  Llic  Kab-<]iU 
Vein  near  Boot,  in  Gskdatc.  The  ore  got  was  carted  to  Ravcnglaas  for 
shipment. 

Ixox  Ota  iSittnai  or  Wiitrtiurix  Dibtsiot. 
Aiimortli  Ic  Co.,  (.'iMilor. 
John  8Ui'lIng.  ToilhoUw. 
8.  •till  J.  Ltndnw.  IUkHkk  Hnor. 
AnUtita;  Bill.  lt\nri\ist  Knd  C'ruwjpu-lb  Slinn. 
Eik«tt  ln>D  Ore  C<\,  K*kot(  Pit. 
Bkbard  Barkir. 

(Triiry  Attwnnd  k  ft<in,  WiviJaikI  utA  Rtrlia  MinM. 
Tnlk  Mid  lio^r.  Agnca  and  Ve*thotiM  Uinu. 
Puluidu  Sliniii);^  Cu.,  ParliiideKnd  Oooaegreen  Uinea. 
a  W.  Simtii  k  Co.,  Uigbluiuu  Minn. 

Wouxu  or  Mutu  tx  Tiu  Vxasttst  Disxiiicr. 

IfsiritOM,  Aiii«lle  &  CV,  l.tmtAl  Vmr,  Whilriti^  ami  lllllbmir. 

Scbnvlder.  Hanna.v  Jit  Oi,.  I>ark  M<.iim>U.  WhUrigK*.  Old  Ulllf,  Nvvton. 

C.  6.  Kctinislj.  K4ianb(9ut 

J.  RawUtiMii,  Croagatiw,  Carr-Kcttlv.  nickuit  HlUi. 

H.  Kmnod;  k  Cu.,  or  ClTnntoii  Mining  Co.,  Lind&l  Cote.  Bare  PiU. 

Brngdm  k  Ca,  StMnton,  Adjfarle;.  Bolton  MmiIs. 

UtMn.  Fell,  Slain  bm. 

Omrgn  Aihbomcr.  EllUcalca. 

About  ISrifl,  a  diapuLc  oroee  between  the  MeBRni.  Attwood  and  the 
Leaaors  of  their  Wooflend  Minis  which  has  now  on  historic  interest,  aiid 
which  therefore  will  Ik  briefly  oitlUned. 

At  the  time  when  Mussra.  Attwood  took  their  Wo<MleDd  Lease  (1846) 
it  appcara  10  have  been  u  c<»mniiin  prucLifio  Ui  lix  the  royalty  ton  at  so 
many  "  kibbles  "  (in  their  cose  ton),  the  standard  kibble  having;  the  furui  of 

*  "Iron  Ottt  of  Onat  Britain,"  Put  1,  1SS& 
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iKe  frnstnm  of  n  oonv  of  which  the  depth  was  18  inches,  nnil  itf<  U|ipcr 
and  lower  diametcra  20  inches  and  1 1  iiichcn  iv^pt^ctircly.  Ttic  avenge 
weight  often  BQoh  Idhblosofnrc,  strike  mnisDir,  van  alxtat  3&cwt«.,  and 
that  «wi  cnnNidcrod  to  he  pntoticatl)*  a  rojallj  ton,  allhixigh  it  trot  onlir  a  ton 
by  lueajdirc  and  not  by  weight-  The  practice  of  measuring  ure  in  Ihts 
way  (iotiUl(*j*  nnuie  when  tlir  "kibhic"  was  ptcIoBively  ascd  in  raWny 
iron  ore  from  the  mines,  ait  in  all  prohfihility  it  would  be  in  the  eariitr 
dayi  of  miuinj;.  whvti  tlic  exca^'abions  were  of  mutll  extent  and  near  Uie 
etnft.  Rvcn  at  the  present  day.  in  vi>ry  niiall  niiiics  in  Fnnion,  Uie 
"  l(ibl)l(: "  and  also  the  '"  hor«!  gin  "  arc  still  in  iisc,  and  fiflfcn  yeaw  a^ 
they  were  very  oumninn  indecil  in  that  district.  A»  mines  U-cautc  more 
oxtcnrivc  it  wonld  be  found  advantageous  to  nse  the  "  bogy,"  and  in  1855 
this  idinIc  orcunveyanue  whs  Inr^rvly  iidiipti-d  in  ihc^Vliitcliavcu  <]iittrict;  the 
capiicity  of  a  bojty  then  hcing  nsnally  loiiktd  iiponaHeqna]  to  that  of  two 
kibblN,  that  is  to  say,  five  \mj^iv»  were  reclcirivd  u  Con.  Abont  this  time 
it  was  nllogMl  tftat  SruMsni,  Attwood  had  incrcaiwd  the  eisse  of  tlieir  bogies 
hntatill  u-oiitiuued  to  l<«ok  n|)on  five  ofthcu  as  holding  a  ton,  a  prckooed- 
ing  which  gave  rise  to  the  dispntc  above  rcrorrcd  to.  In  connectirm 
with  this  mitlter  it  may  be  mentioned  that  at  the  prcwnt  time  it  is  ■  rery 
oommon  praeticc  V>  let  tlio  getttiig  of  iron  ore  tii  the  miners  of  the  Whitfr* 
haven  dislria  by  the  ton  of  fire  bogies,  a  pmctlcc  which  is  eridentty  a 
surA'inil  of  the  fuic  jnst  dcscrilied,  the  only  difTiirence  being  that  wliftb 
was  formerly  called  a  "  royalty  ton  "  is  now  known  as  a  **  miner's  ton," 
royaltiis  U>iug  at  the  prcwnt  time  and  for  nomo  years  past  puid  un  the 
UTujht  and  not  on  the  mraatire  of  ore  raised. 

In  I8.'>7,  the  first  part  of  the  Whitehaven,  Cluktor,  and  Egreroont 
railuity  fn->m  Wltidluiveu  to  Ktrrcinont  and  FriKingfin  was  opened,  and 
ttnxn  that  time  the  iri-n  ore  trade  of  West  Cumberland  has  gradually  and 
r^iidly  incraued.  A  Fimilar  efTett  u|ton  the  mining  indaetry  of  FarDCSi 
followed  the  oi)ening  of  tlic  Funieas  roilwny,  as  vrill  be  apparent  from  an 
ejEamination  of  tlic  Tabic  on  next  page,  wluch,  besides  giving  Uie  annoal 
prodoction  of  hicmatttc  and  the  dotes  on  which  the  priodpnl  local  rail- 
ways were  opened,  abio  shows  tlie  time  at  whidt  the  principal  existing 
ironworks  in  both  district*  wcru  erected. 

Frcvioni  to  the  opening  of  the  Whitehaxtin,  rieator,  and  Egremool 
Baflway,  th(^  ure  nifvtl  in  tlie  Whitehaven  district  was  coavcyed  from  the 
miim  in  carta,  a  large  port  of  it  lieing  taken  to  ^Vhttpharen  ftir  shipment, 
Somo  wna  cnnied  to  tlie  depfli  \i<^T  Woodend  Onrdcn^,  and  de8[«tcbed 
l>y  the  Fnmeai  Itailwny,  which  i- w  n|K'n''d  fhmi  Wliiti-havrn  to  Itavcn- 
ghiM  in  iai9,  and  to  Fozficld  in  1850.     When  not  led  diructly  into 


^^^^^^^^^^^^^^^  AND  XORTnr.AKCASHntlC. 

^^^^^^»^^^^^B 

PaoDrcTios  or  Imos  Oni. 

^^L 

r«w. 

Ci.'muu^Hix. 

PCftXBM. 

trotivnka 

oraolal. 

ToWOulM 
of  HmbmiIw. 

«rtcU4. 

KUtvsn 

T«MlO«lNl 

at  UaniaUta. 

ISil 

Whitvluvon 

1846 



^niKlfitiiiltiin  V 
<,  KD'I  IrrJdb  J 

19« 

100,000 

182.000 

18&1 



...... 

1  P.  R  .  MIon  1 
t     Uj  LitidKl      i 

1J<5S 

(F.  11.,  Ltiulal) 

t       ilrUfr       ) 
ir    R.    lkM-> 
■  wv     BM-lcn  ■ 

^1.686 

1B» 

aoojsfi 

33\'>.iii0 

IH&S 

Wbit«bav«B, 

Btfiwkir      tn 

859,107 

4(>4.»&3 

^M 

IBu? 

HErringtOD 

323,811! 



rrit.tnTw-t 

692,390 

•Ml  nudf- 

lasa 

Worktngtcn 

^     *™-         asi^i 

438,4£C 

18&0 

«w,aoG 

ntiid]i™ii 



446,040 

18t)U 

•»■>• 

'      466^1 

tsofias 

ItWl 

472M>' 

i->l<l 

019.180 

la«x 

(■    Went     -) 

rw.  0.  •»«  m 

fiS8J20 

&68,S»1 

1863 

JCumlwr-  1 

Roirrab    «a- 

l«ulus. 

690,088 



6&8,(»S 

tf(»l 

1  rw  C  •nJK.l 

7M,li4 

...... 

6H1.4X1 

18flS 

iMl!s;ir«.  1  «?«-83i| 

607.439 

18ti6 

L      tduioiL      J 

70(;,«o.i 

Cumfortli 

BS&.7SG 

1W7 

70U,iw7 

..... 

667,366 

ISt^S 

.,.-.- 

7l!5,2t8 

7JI7,«25 

iwe 

iMKryport 



81^tf74 



784,507 

1870 

-iMtltom 

l/)l  1,143 



784,507 

1871 

(Sulvray 

976.671 

AftliluLtn 

931,048 

1872 

HratHhar 

'i.    ■■  f 

ll&-[,til>& 

.... 

900,077 

l/»21,IW() 

975,826 

1873 

Tartin 

--tn< 

a>l,fi67 

t.t-' 

9U,3fi7 

1874 

Dvnrotit 

A-  '   1  m 

1875 



035,300 

Nwtli 

BS'^'Wl 

1876 

Lawther 

l,(*i2,8I2 

a08.GG4 

1877 

IjO-Sl^'-'iU 

imii.ou 

1H78 

l,f"SJ.l':;i 



9»t,7&l 

187a 

IHctingtoEi 

lp:i:i.arti 

07Ci.8Sa 

1880 

l,HS2iG 

l;Zfif!.503 

1881 

...lb 

l,tllS,835 

1,1H0,W36 

H 

1882 

1,725.478  1 

I.10S,C&3 

BhipB  the  ore  carted  to  Whitehaven  wan  placed  En  <5e] 

Dflls  in  different  parte 

B           of  the  town.     One  ol'  Lliosu  depOUt  was  on  the  site  < 

if  the  BniDstf  Hotel, 

H            MloUier  whi-re  the  cab  eUtblcs  nri>,  n  tliird  was  in 

Duko  Street,  and  a 

^^^_      fiHirUi  behind  tlio  Ttiitt^^r  ^farket.     Orii  waa  also  acq 

:  in  carta  by  Messrs. 

^^^K^^      Tco.  xxxrr^im. 

H 
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Tulk  and  Ley  firom  Teathouse  via  KKlburn^ll  and  Wiiucales  to  tlicir 
ironvrorkB  at  Scaton,  near  Worltington. 

fn  1S80,  the  numbers  of  persons  eiiiployud  tn  the  hpeniHlile  mines  of 
Cumberlunil  and  Lanciuhire  were  6,5no  and  4,23.1  respectively.  In  1854 
only  369  were  engaged  in  the  CuraWlnnt]  pits.  The  first  reUim  for 
Lancashire  is  in  I87S,  when  there  were  '.i,2'*i.  In  the  name  year  there 
were  4,442  pcraom  employed  in  the  Cainberlimd  mines. 

In  1882  the  varioas  companies  raisinir  ore,  find  the  quantity  obtfiincd 
by  eaeh  eotiipniiy  dnriiii^  tluit  year  in  tlie  two  distrieLs,  an>  given  in  the 
mineral  statifttitu  at  the  Unit«:-d  Kin^lum  M  under,  and  excepting  those 
mnrkud  thus  *  they  lire  all  workiug  now  (September,  1884): — 


XooM  of  Mine  Mill  Ownn. 
Bigrigg.  Lurd  L(«oiiri«UI 

Chwtor  Moor,  dn.        

■BlilEn-  MiMr.Suutli  CauiWkml 

Iron  Co. 

llirku,  Wiwi]  Bixitbcn 

UbIzvU.  Mftrrport  Iran  do.     ... 

Julctrtv*.  t'niTmi  C'u. 

K«kdali>,  Whib-lHvm  Iron  Co... 
•Sr-iloUniU.Si'sIHaiiil*  Milling  Co, 
Wliicfiiiiii.  Whidiam  itliniiigUn. 
deUor,  Clmior  ln>u  On  Co.... 
CraMttdd.CroMficld  IrvmOrcCn. 
OraMgtS,  UarjriKirt  I  run  Co.  ... 
(^bmij  Khcn  MiiiiiigCu. 
SgrenontiEirraBoulMlnlngCv. 
){«kolt,  Bilivtt  Iron  Oi«  Co.  ... 

.      J.  PortlcOiiraiU 
Knoclnnirtoa  kmI  Kdtoa,  Bainl 

■imICo.  

Uillfoot    Vui,    omoot    FMk 

Mining  Co.    . 
RakHt  Pkrk,  K«llvr  ftnd  B^eU 

l'»ik  Mining  Cg 

PurkRliIr.  rukddo  Mining  Ca. 
New  l>«rkiiap.  Snr  VaAMe 

UlniDg  Co.  ... 
Frltington  IVk*,  Um  and  Co. 
nooMi  Urccn,  „ 

nigh    UguH^    Flrtdiir    ud 

HodrrtU     


46^X8 
43.140 


Ufi7 
17,84S 
20^738 
7«.1M 

9.1M 

41,766 
01.261 
90.0*1 
10.1U-i 
10,308 

6»,iS7 


143U 
83.100 

13.390 
n,77V 


Cmnimi  furwud    ..  SajOU 


Vmma  bI  Hloa  mud  Oniot. 

OraraM 

Tow. 

BiMuglit  furwnrd  ... 

8Z9,0S3 

HoU-Vck  nnd  Kmtton  Uow.  IW- 

melliiigtiiii  Iron  Co. 

6.Sfll 

MnntKnl.  John  Stirlii^ 

197,788 

Moor  Ibiw.  M»r>|Mrt  Iran  Co. 

1I.78S 

*Mow1)f»;,  Mflwbni;  Irou  Ore  Co. 

11.683 

'llUmr.  KnRi>rdaIe          

10 

•Iron  Ciuf,   „     .. 

400 

Hnltrr  lUil,  Tbmnu  IHxun  kuA 

V-o.    ... 

31.MS 

H'oodcnd,  Ifain  nnd  Cu, 

*7.T95 

Uigri^'g  ^'^-  1  nnd  3, 8.  Mid  J. 

I^lndow         

SA74 

Hb-  Jobii  Wnlab  Rt.  tt.  nnd  J. 

Lindov 

4>74 

UwglnBdn.  8.  nnd  J.  Ltndcm  .. 

Ui^WIH 

Ii-'nidnlc.                  M 

14JM 

Ilodhnrmw,  Itodbnrrour  Mining 

Oa. 

463.523 

Wjndliam,   W/ndhun    Mimng 

C* 

06.1S& 

VnaAa.  Wiikdcr  Iron  Ok  Co.... 

ijma 

Wondflud,  M«M  Ba;  Co. 

ajKff 

*Uiillrrbgr,  Miu-jport  Iron  Co.   .. 

ijim 

TmU>o)».  U.  DUvn       

ijuoo 

Winder  Agile*  No.  7,  Winder 

IninUnCo. 

SMIO 

I,7SS.478 

m>  itOBTH  tAXCiflUIBIt. 
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IfuM  of  M1e«  *d4  Owvm. 
Bircumc,  1  jiiiliil  in  riiiiii—    ... 

D«lli>ii,  M.  Kanaody 

DMlton,  Aikluua  «iid  Motindl 

Iran  Ca,  Limited 

EUucKles,  J.  Aalibaniiir 

II  ighflvld,      Cnmlmrltind      ]  roii 

Minliix  ind  liuu'ltiiut  Co. ... 
Lindal    Cote,    Knn    llts,   •t<^., 

inTenton  Mining  C%x 
Lindsl  Monr,  Aakhamand  Mou- 

xeU  Iron  C<k.  Limilwl 
Undal    HcKir    (Wliitri|;g^   luid 

OiUbrov),  IIuTiiion,  Ainilk', 

kndCo 

Honvll,  AiVhain  niid  Mouiell 

Inin  (."o.,  LtnittMl    ... 
OU  HUIb,  Barrow  H.S.  Co.    ... 


tninsL 

Teok 

Mil 

7,080 


8,300 
6.336 


SW,772 


Curled  font-Md        49.1^9 


If  ftst  ctf  Ktaa  MtA  DVBV. 

Brongbl  forwmtd ... 

Pwlc,  Barrmr  11^.  Co. 

Ponningfaiii.    PsrlHide    Ulnlnfr 

tV> 

RoBiilwHd    and   Aalcbain,   Kcn- 

ncdj- Rrotlirni 
Stuik.  Borrav  n.S.  (;n. 
WHiitrigpii         ■• 
Vnrlwdt^,  Yikrlridc  Mininiif  Co.... 
Newton,  [Urrow  U.S.  Co. 
8taintan  „ 

High  CniiM  CUt««.  AaklMia  and 

Moiitdl  Imn  Co,    ... 
Stuinlon   t'niwicic,  J.   Bru|rdeii 

udSons      


OrenlMd 

In  [MS 
Tool 


277,W7 

lSS,74tl 

GOJtM 
100 

8,999 


l,408.i«>8 


During  the  last  Ihirt;  yenre  miinv  chan;^  have  taken  place  in  the  art 
of  mining  ae  practiced  in  theec  district'*,  hnt  liy  far  the  greater  nnmbtT 
of  them  are  due  to  the  simple  eircumstniicc  tluit  the  ili!pth  nt  whiofi  tho 
ore  was  wmD|;hL  \um  Iwen  ^nMhially  incrwuiiti^.  This  from  time  to  time 
ncoeantnted  the  employment  of  better  machinery,  so  that  frooi  the 
"jsckruU"  and  the  "giu"  there  lias  Iwuii  »  yradua!  evolution  throngh 
the  small  enpines,  with  a  ain<rlo  cylinder  gcnred  bock  three  or  fntir  to 
one,  Nnd  used  for  both  poinping  and  winding,  up  to  the  larfre  dooblc- 
winding  engines  and  the  direct  acting  (.-■omponud  piimpiui^-eutriiies  now 
in  nse.  Hemp  ropee  havp  given  plfice  to  those  made  of  eteel,  except  in 
Bome  of  the  tihallow  jiits  iti  PuiiitnH  whvrt^  n^iind  hctiip  roiK'S  arc  ^ill  in 
use.  In  breaking  the  ore,  dynamite  and  Musting  gelatine  have  in  r  great 
me.iaiire  suitumtUeil  gtmiwwder,  which  wiis  used  tacluaivcly  until  alnrnt 
thirteen  years  ago.  In  exploring  ojterutionB,  the  Oinraond  Kook  Borer 
hai  come  to  the  aRsistanoc  of  the  percnssive  machine,  and  deep  boreliolcs 
aro  Qtiv  mudi  commoner  thnn  formerly. 

COAL. 

That  the  Itoinuui  were  ncqaaiut^d  vith  the  use  of  coal,  and  that 
it  wa*  actimlly  [ii«ed  in  BriCniu,  i«  certain,  for  Briicu,  in  his  "Koman 
Wall,"  says  that  "iu  neprly  all  the  Stations  on  the  line  th(^  ashes  of 
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mineral  fun]  liavo  bcc:i  round*"  aotl,  "in  some,  a  store  of  tiDconsumed 
i-oal  him  been  met  vitb/'  The  "Afagnit  BritaniiicV'  Hpcakiiigof  some 
excttVHtions  made  in  tlio  Roman  Rtaiiou  at  Mnryp<iri  liy  the  Scnhooao 
rainil)'  in  177C,  sujs,  "That  coab)  had  evident);  bc«u  used  in  the 
firo-iil»ix«."  That  these  coals  mfitiuld  have  ciirne  fnini  a  [xiint  oatside  Uu 
Cumberland  coal-field  is  very  imprubiihlc,  bo  that  it  mtiy  be  stated  with 
some  d«gno  of  confidout-e  that  cual  was  nronght  in  Cuml»crland  over 
HOO  years  ago.  That  it  was  obtained  iu  mij  Imt  Knuill  qimntiiiet) 
very  improbabtc,  even  IhruughuiiC  tlitf  8Ucc(.«diiig  [b(iu.5iuid  yvum,  fur  ia' 
thoae  remote  ttnws  there  nrould  bo  abundance  of  n-uod,  even  in  the 
obwnce  of  peat,  to  eatiafy  tlie  simple  requirements  of  tbe  peojJc  who 
then  inhabited  this  part  of  the  country. 

Coming  down  to  timipB  whcu  lie  use  of  eoal  became  more  eilenBive 
and  general,  it  Is  donUfnl  in  what  part  of  Cumberland  it  wa«  firaft 
worked  for  sale.  The  lHt«  Mr.  Inaac  Fletcher  thought  it  wa^  at  White- 
haven, al>oiit  Lho  year  Ifi20,  but  from  a  iweBagc  in  Rubiuftun'B  "Natural 
History  of  Cumberland  and  Wealmortund  "  it,  is  probelile  chat  coal  wm 
wftrlccd  at  Bc.lton  some  time  Ix-forc  it  was  worked  at  Whitehaven. 
Si«eakiri^' <if  Ibe  copper  works  at  KcBwick,  RobJn&ou  aaya  that  the  on) 
U6cd  ut  thest  works  was  friim  Bolt«iu  Citllicry,  Now  Uto  copper  works 
were  built  in  ]667  and  destroyed  by  Cromwell  in  IG50,  and  although 
they  were  rebuilt  about  IiJ!}0  anrl  cuLiuued  in  n[)crati<in  until  abuut 
1717,  yet  it  is  clearly  to  the  finti  juu't  of  thi>ir  exietenec  thai  Robinson 
refers,  so  that  coal  must  have  been  wrought  at  Bolton  before  IGfiO,  and 
poMihly  from  the  tiuke  tbecoj'[x;r  works  at  Kc«trick  were  first  built,  i^.  in 
1667.  According  to  the  SlaU:  I'a|)er«,  it  apixrara  that  ua  early  as  1668 
coal  was  uwd  at  tUa/*;  works,  for  a  complaint  waa  then  mode  by  tbe 
owners  that  they  had  a  great  difhoulty  in  getting  coal;  wbcro  it  cum 
(Vom  ia  not  slated,  some  of  it  probably  wus  from  Workiugtou. 

The  Bitndfurd  Manust-rip's,  in  the  libntry  oftbe  Dean  and  Chapter  at 
Oarlislc,  describing  Workingtou  iu  1676,  say  there  is  "A  fair  haven, 
bat  not  BO  mooh  now  frequented  with  shipa,  the  n>leyery  being  deeayu-d 
thereabout  ;*'  and  Deiilun,  writing  in  I4)8<),  says  there  is  "n  salt  pBU  and 
colliery  worth  £20  a-ycar  within  the  dcmesDe."  It  is  quite  d^  tnan 
ihtvi-  (piotatiotis  that  coal  must  have  been  wrought  at  Wurkingt«)n^^oiii6 
years  prior  to  1676.  ^ 

In  IC81,  WiUiam  Orfeur,  Eaq..  of  Hifrh  Ct(*c  riumbhiud,  ma.l*  bis 
will,  by  which  be  bequiftthed  to  his  uidL«t  atm  WiUiam  Orfvtir,  "all  n^ 
huslondry  jicnre  v^KalafK-vvr  and  all  lix*c  ttoo«l  aUmt  my  liuuso  and 
manner  of  gcaiv  Wvnging  to  my  CuUivry  ut  Out*:iiiydi>." 
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A  doGUonnl  prcscrrod  in  Lincoln's  laii,  and  bcadi-d,  "Ciue  at  Sir 
John  Lowtltcr,  6»rt.,  Hod  tlie  inhuliitunie  of  Uiv  i'}wn  utid  jurt  of 
Whitehaven,  with  rwafins  against  a  l<ill  for  laying  duty  ca  coala  tn 
make  n  burbooi:  at  ParU'ii,  a  unall  crock  within  a  mik  uf  Ui«  said 
tuwti,"  suites  that  in  the  jcar  ISCtJ,  as  api<c-ar8  hy  a  snn'cy  of  the 
shipping  and  trade  of  the  county  til"  OnmWriand  (taken  by  a  conunisaioa 
under  the  Great  Seal),  there  were  hut  six  houM-*,  and  no  shipping  «c«pt 
one  email  picard  of  tii^Uc  or  nine  ton  at  \\'7itti:haron.  Sir  Jdhn 
Lovther'a  family  were  the  fiivt  Ihut  iutroJuced  any  oinaidtmhlc  irndc  hy 
tea  into  that  county,  and  hy  hiiildiiig  h  pier  and  M>nio  »hi]w  nt  fMiite- 
ha^■e□  they  made  some  ad\-anca  tonurds  it.  Kuvcrthek-ss,  the  tuwii  was 
itiU  very  Bmull  nritil  Sir  John  I^wthor  applied  himeelf  with  great  ehar^ 
and  industry  to  raise  it.  The  cmmiry  adja<-ent  afforded  coahi  nufflcient 
tm  M  Htaple  export,  but  a  ^cot  paii  ol  them  were  in  the  hands  of  small 
freoho1d«rH,  and  aiutd  not l)e  wrought  nilhuut  };r<'iit  uTidex|iciiKivc  levels, 
rhich  must  go  Ihr^jiigh  sen^rnl  people's  Innds,  and  draining  ull  nprin  the 
rise  would  enable  »iicli  »»  have  more  of  the  charge  to  undersell  and  ruin 
these  (?),  Bti  that  the  working  of  them  under  these  circunietanees  was 
impractioable,  and  ihcy  were  lost  as  well  to  the  owiuts  as  lo  the  eoniitry 
until  JSir  John  Lowther,  at  liis  ovrn  cost,  intrndtiwd  the  art  of  carrjing 
on  levels,  and  of  uorking  what  ua&  under  level  hy  engines,  a  thing 
unknown  in  that  country  liefnre." 

The  diicuuiL'tiL  from  whiuh  thin  extract  is  t«l<eu  is  witljiniL  date,  but 
as  the  Rill  (which  wiut  op]>OKedj  fur  enlarging  the  pier  and  harbour  of 
Parton  was  paMcd  in,  1705,  the  document  douhLless  belongs  to  that  year. 
Sir  Johu,  Lowther.  above  alluded  l:>,  »uwewled  liis  father.  8ir  Chrietopher, 
iu  1644.  Ii  secijis,  tliercEbre,  quite  legitimate  to  assume  that  coal  was 
worked  at  Whitehaven  prior  to  this  date,  and  that  the  horbour  and 
■hipping  providi'fl  by  Sir  John's  family  were  for  the  pnrpjstj  of  exporting 
the  eoal.  Tlie  date  fixed  by  Mr.  ileteher  is,  however,  perhaps  a  little 
early,  lor  HntctiinRon,  sjK'aking  of  Whitehaven,  aaya  "that  in  1683  the 
town  conaiated  of  nine  or  ten  thutchcrl  cottA^es;  in  1 6113  there  wero 
450  families  here,  eonsistiog  of  I'.S":?  inhabitants  ;  in  twenlj-two  years 
more  they  Vbm  increased  to  ftuO  faiuiliiM."  NoL  niiirli  mining  wchjIiI 
be  done  at  the  time  thai;  vrere  only  nine  or  ten  thatched  cottages  in 
existence. 

The  earlier  o|»eraLion8  at  Whitehaven  wotdd  lie  carrieil  on  near  the 
snrfaee,  and  probably  l»y  mcHiisof  "day  levels"  along  the  oiiU-ropcdiTLS  of 
the  Bannock  Band  and  Yard  Band,  which  ri»e  1o  the  surface  iu  the  hill- 
fide,  wlicreuu  HUH  etiiud  Mount  I'leasanL  and  tliv  Xew  Eouaea.    The 


coal  thus  obtaiuHlilc  would,  no  doubt,  ut  the  low  rate  of  working  then 
woemaiy,  sen-e  fur  u  c(»n»tdcrahle  time,  but  before  ]7nD  the  neowmJty 
had  nriscn  for  sinkiiig  pits,  iind  at  tbat  date  (here  were  iKi'«n  at 
work,  with  an  aKgr^nt«  output  vf  800  tons  per  week.  Tho  names  of 
time  pits,  the  sconu  worked,  and  the  '>tit[)at  of  each  for  the  week  end- 
ing November  itth,  1709,  arc  as  fultows:— 


Km*  or  PH. 
Humth... 

Tom.  LmhU. 
109    0 
tSS    0 

RtraWoffc^ 

Main  Band. 

Qt^gum 

Pax         

72    7    ... 
Ml    0     ■) 

Yinl  Buid. 

Roll          

Howwon 

124    0      ( 
3     1       ( 

Bttunodt  BkiuL 

DMbj 

57    2      J 
795    2» 

The  anjoont  of  the  pay-bill  fwbicli  appeared  u»  include  evpry  item 
except  ftfrcntfl'  mlarieii)  for  ibf  above  wock  was  £72  Hs.  7d.,  including 
£82  ISe.  M.  for  cartaf;e,  m  that  the  cost  at  the  pit  ]kt  imi>erinl  t^in  of 
22  cwt«.  waa  about  Ik.  Kk'vt'ii  nf  these  wecklv  jMj'-bills  for  tho  some 
yew,  R»Te  «ii  avcrajtc  reiws  of  748  torn  per  week,  or  88.684  tons  a  yew. 
The  telliiifc  price  »t  tho  pitV  month  was  then  ulnut  2i.  per  tou. 

The  rate  at  which  the  workmen  were  then  paid  was  u  under  t?— 

■.  d. 

Bacpera  10  iwr  Daj. 

Tnulen..  ...         ...  8       „ 

BnMCBMHt        ...  ...  B 

nFlBQflVS  ...  ...  H  „ 


Ctfnm* 


I    0 


Mr.  Fti'teher  Baya: — "In  an  aroonnt  of  Hiitic  levolliiip  niade  in  171S, 
in  the  neigbbonrh'HKl  of  Ktekle,  Low  Wreah,  and  Prie*  fiill,  mention  is 
made  of  *  Hr.  Fletcber'i  pit  on  the  Moor.'  The  same  document  sbowa 
that  coal  was  then  working  near  the  Keekle.  "Christinti"  pit  and 
"  Water  "  pit  an:  nieiiiioned,  and  BJIuainn  is  made  u>  f!!aptain  Senhouse'a 
Tartl  Hand,  but  wrongfat  toward  Sattds  Cloac. 

About  1718,  Cartl»te  Spedding  wvi  ap|ii>inted  Knginivr  of  the 
WhitehaTcn  Coltierics.  He  was  the  inventor  of  the  "  Steel  Milt."  and  of 
^Couraing  the  Air"  in  CollierKs,  and,  very  uuriouiily,  he  was  killiil  hy  an 

*  S  loada  wm  ■  loii  UmI  «  Um  wu  bIkmiI  £t  OwUi 

f  Fmm  W|>Tbj  Mr.  Imuu-  KMrlH-t  "Ou  |)ii>  ArIumUv/ »f  iIm  Wnt  CumlMrUiid 
Coal  Tnulc"  TmiuBcliuiu  of  iIm-  CuitiliiiUtiil  fttwl  WMtiw'tUiMt  AHUi|iwrUii  knd 
ArImdqI'^cvI  HnrWij,  IWH.  To  thti  f^fcr  tlw  BtillMW  u  tndolilrd  for  mmvsI  imom 
al  lalwMatfaMi  h«viu  rrlsllnjt  to  Lhe  cnd-fleM. 
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explosion  of  fire-damp  in  175S.  The  pita  vhivh  wen-  sank  nnder 
the  direction  of  this  aHc  Knpnwr  vrrrc-  nnmcd,  in  thv  FTftw?!]!  <liviHion, 
Sftltom  (1781),  Tliwaitc  anQ  Iiiiv<rnhill,  CVjiintry.  Moss,  Arrowthwaito, 
Parker,  Pi^h,  and  Hiadr  (1737),  Dnko  (1747).  KoIIb  (1760),  Fox  (1762), 
King  (1753J.  Itj  the  Wliingill  division — Taylor,  Hauler,  Cbit,  Fax, 
Daniel,  Grocn,  Watson,  Puller  (prior  lo  1781).  Hnrnw.  Peftrwin,  and 
JacksoD.* 

Th«  first  "fire  ca^ae"  tmptojrcd  on  the  WliiteliavcD  f'oUiery  woe  &t 
"Gin"  pit,  the.  mU'  uf  which  k  now  itpcupicd  h_v  that  part,  of  Whitehaven 
called  the  "Gins."  It  was  rreotMl  for  the  pnrpojie  of  pnmping  water. 
PreriouB  to  that  lime  Itie  minc-9  Iwlow  the  "day  lereLs"  had  liccn 
drained  by  horac-movtil  nuuOiinory.  Hutohiniion,  rcfirrrinp  to  this  pit, 
my9,  "  They  drew  the  couls  and  wnter  alsrj  fh)iii  the  jiit  with  hones  and 
Tortical '  ffinii.'  .  .  .  Drswin^  the  water  l)y  thc«;  machines,  or 'pins,* 
with  horses,  wiis  very  cxjicnRiu',  and  t'.njk  away  niuuh  of  tlie  profit  ariiing 
from  the  onllii-ry.  To  remedy  tJiIti,  Llie  late  Sir  .Ioiik-ii  IrfiwUior  (who 
WM  in  poaacBMon  of  the  estates  from  ITOfi  to  17fifi)  i*i  said  to  have  pur- 
uhascd  the  matcriate  of  a  fire  or  ««am  engine  in  London,  which  had  Ixwn 
OBod  there  for  raising  water  fm  the  lue  of  the  eity.  Report  says  that  this 
was  the  second  Btejim  enptie  iti  Kii^laud.  It  was  sent  l)y  »  ship  from 
London  to  Whitehaven,  and  fixed  npon  a  pit  near  the  'Gins,'  which  pit 
is  said  to  lie  nearly  CO  ynnia  dei-p.  As  the  namlier  of  the  pits  incruajsed, 
the  water  IncrcuiK<l,  whiirli  raiiKtl  ainlher  itmre  {xiwerful  engine  to  lie 
erected.  By  theae  two  engines  a  cnnsidernhle  extent  of  coal  was  drained. 
from  which  the  town  aud  export  market  were  several  years  supphed.  A 
pit  was  then  sunk  alNjut  hatf-n-mile  fmm  the  stnith.  which  is  close  hy  the 
harbour.  The  pit  is  called  *  Parker'  Pit.  and  from  it  the  first  wagon- 
way  waj  laid  in  thi*  county." 

In  1729,  the  siukiutr  <>f  f'aHoiii  Pit  was  commenoed.  A  fire  enpno 
was  erected  at  that  pit  havin?  a  40-itieh  nylindcr.  The  Iii>iler  waa  U 
feet  diameter,  and  the  cylinder  was  fixed  to  it.  A  fiiw  years  after  a 
second  enpne  wa«  eix-cted  similar  to  the  first,  and  tlie  two  worked 
tt^ether  until  almnt  1782,  when  they  were  palled  down  and  a  Uirncr  one 
was  erc"ted  in  tlu'ir  place.  This  cnjrinp,  on  the  atmospherie  princijile, 
hud  a  70-tneh  cylinder  and  ti-fcct  ntrokc.  It  continued  to  work  at 
Saitom  until  I8('.7.    Tfie  pit  ceased  to  dniw  coals  in  IS  JH. 

In  17S1,  the  following  pits  wetc  at  work  in  the  Whin^ill  portion  of 
the  Whitehaven  Cotlieiy  : — Pillar,  Curr,   Pearson,  and   Taylor    pits. 
Tlieir  imf(n-f[nU:  weekly  output,  wa.";  frntn  3ftO  to  400  tons. 
*  Mr.  JuAi^  FLetehcr,  pp.  cit. 
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each  from  one  to  another,  sriid  wcro  worktd  by  one  sliding  rod  from  the 
engino."  Tliis  is  proiiablj-  llie  eu^jue  that  Peunaat  saw  aoil  or  which  he 
epcokfi  above 

SiMuking  of  Workinpton,  Penimnt  Baj«(1772),  "it  ooutains  nbout 
4,000  or  5.000  iiiliaMiiiiiia.  Tliey  inil«itit  bj  the  coal  trade  which  is  here 
coiLsideiulile."  Of  Mary[Hirt  he  wriU«,"lho  secund  house  was  built  In 
ouljr  !760.  Kow  there  are  ahovc  a  hundred,  [icoplcd  hy  1,800  BonUf  all 
ollccted  topJther  by  tlic  opening  of  &  coni  trade  on  the  estate." 

Nicholson  and  Bunie,  writing  in  1777,  of  iVliitebaven,  Kiy.  "The 
ooa]  uuDci  in  this  place  are  ^tcrbaps  the  most  cxtnuirdioary  of  any  in  the 

knovn  world The  mioeB  are  snnk  to  the  depth  of  ISO 

fathom!^  and  art-  extended  under  the  flca  to  places  where  there  ia,  abova 
them,  snOicicnt  depth  of  vinWr  for  abipe  or  largo  burdeu.  There  are  the 
deepest  coal  mimt)  that  have  hitherto  been  wronght.  .  ,  ,  There 
are  four  fir«  t'nj^inrs  liclonping  Ut  the  collieryj  whiflh,  when  all  nl  work, 
dtxcbariice  fri>m  it  about  \,i2H  pilloud  every  minute."  These  authors  alio 
refer  to  other  coal  workinint  iu  diircrcnt|)artsufOuiuburlaiid,  as  follows: — 
MoTMhij. — "Tlio  demesne  is  large  and  woody,  and  rich  in  oc«l  mines,-  for 
the  exportation  of  wliieh,  the  harbour  at  Pnrton  is  i-erjr  convenient." 
Hairintjion. — "There  is  also  a  good  colliery,  uid  the  present  oivuer, 
Henry  Corwcn,  Esq.,  hanng  made  a  nev  ({uay  or  wharf  al  the  foot  of  the 
rivLT,  cx[Hjrl4  Inr^'u  quantities  of  coal  to  Dublin  and  other  placw." 
WorkinqtoH. — "  Here  ore  soli  pans  and  a  good  colliery."  Dtaii  Jleer. — 
•*  On  which  common  are  also  some  coal  pita."  Wfory  ffitU. — "  Wlicre  there 
is  now  a  good  colliery."  Oultrhy. — "  ThU  is  a  little  manor  of  8ir  Oilfrid 
LawsonV,  whose  anooator,  Sir  Wilfrid  Luwson  of  lull,  purchaaed  it  from 
Clmrl(!i)  Orfeur  of  High  Clotte,  in  whoso  family  lb  bad  been  for  uiany 
generations.    There  is  a  good  ooUicrr  at  this  place." 

"Id  the  twL'uty-stxjrears  ending  with  1761, 766,580  totu  (of  tliirty-«ix 
Wincbefltcr  bushels  eac&)  wcrv  raised  iVoui  the  Broaght<m  pitK  aud  &lu[^ied 
lit  .Marypoit.  The  selling  prioe  to  shiis  was  Ss.  44.  {ur  ton.  Cost  of 
hewing,  Dd.,  and  trailing  5jd.  per  ton."! 

In  the  Cumberland  f'afqtul  tot  Sept,  24th,  1782,  there  were  adver- 
tised to  he  sold  several  steam  enginos,  or,  aa  they  were  then  called,  &«• 
evginoB,  at  the  Wi«ry  Hall  CoIlit:ry,  in  the  parish  of  Bolton.  They  were 
thoM  deKnhedr— "  A  «am;nt-gouig  fire-engine,  the  cylinder  4?  iachcs  in 
dian)et«r;  boiler,  10  fbct  diameter,  with  ■  oast  iron  to]),  the  bottom  tooUo- 
able;  two  cost  iron  working  barruk,  9  foet  loDgr  and  1 1  ^  inches  diameter; 
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and  26  fatlmum  of  staved  pumps,  11^  inches  diameter.  AIk>  a  emallcr 
firc-cnjiino,  tht*  cylintU-r  Su  incliea  diametert  one  ca«i  inm  working  iiarrel, 
9  inches  diameter;  1 2  fathi>mft  i>f  staved  pnmpfli,  S  inclica  diometfM';  vrilh 
a  oaat  iron  boiler  top." 

Hntchinson,*  wriiinjj:  in  171>1,  says, "  There  ore  near  WluWhavtai,  three 
holts,  called  Bear-SftHUthii,  through  whicli  the  mt-u  and  hflfsw  go  down  to 
the  ooal  works,  they  are  called  Howpll  BcAr«Month,  (linn'tt  Iknr-MontJif 
and  Qrccnhonk  Bcur-Moath."  These  openiuKS  are  in  existtttcc  now. 
Bpeakingof  the  harliour.this  writirrsays,  "The  new  qnajwialcQirthened  in 
17B7.  The  North  Wall  was  l>egTJu  in  1770  and  finifthifl  Id  J7f*l.  Tlio 
Old  Quay  was  Icn^hened  in  179'i."  Hutchinson  also  notices  other 
OoUieries  in  Cumberland  in  the  words  follnwing:  MorMbtj. — "There  are 
Bcveral  onal  mints  within  the  Miuiur,  which  eupfily  the  little  haven  of 
Parton  with  the  chief  export."  NarruujtoA.  —"  Coals  are  shipped  here  and 
wrought  in  the  adjacent  mineB."  Workinylon. — "The  coal  trade  is  of  the 
greatt^  imijortauoc.  Tlwrc  arc  two  wnrkings  almost  oontigiious  to 
T^'orkingtou;  nine  pita  belong  to  Mr.  Ciinreu.  and  five  to  Mr.  Walker,  as 
ag:ent  to  the  trustee*  of  Anthony  Dacon,  Esq ,  M.P.,  London.  They  goicr- 
ally  ship,  on  account  of  I»oth  partita,  aWut  I&O  watitiri-Iouds  pt-r  day, 
(Sunday  i'xwpti^i ),  of  whirh  Sir.  Curweiiahiis  nwir  100  IuimU,  cairh  H'tt^'i)U 
contAins  three  Eo^rlisii  tons  of  conls,  for  which  the  owner  of  tin;  vessel  is 
charged  H»h.  fid.  .  .  .  Tiie  ])its  are  from  40  to  DO  rathonw  in  d^iAh, 
liavinjf  (Ecnemily  two  or  threw  workalilc  l»and3;  the  fir3t  S  fei^t>  l\w  wcoiid 
■t  feet,  and  the  third  10  feet  to  U  feet;  the  roof  of  the  two  former  vary; 
that  of  the  muiu  ooal  u  of  ttie  finest  whitu  JH-eatuuv,  gi;ut:raUy  20  yards  in 
thickness.  Mr.  Carwen  is  at  this  time  cmphiyed  in  emleiivourinp  to  open 
the  Chap^'l  Bunk  Colliery,  the  shaft  now  sinkiug  is  npwanU  of  12  ftrC 
diameter.  ...  In  the  coal  works  are  between  500  and  wOO  persons 
employed.  The  fire-etif;iue»i  have  greatly  kiwuned  tliu  mimber  of  lioraes 
06(.i]."  Maryport. — "  Is  tit  present  a  uotisiderahle  liiarkct  town  and  port 
for  the  cxporlation  of  ccab.  A  few  years  af^t,  it  wos  like  to  have  lost  it3 
popldatiou  by  the  failure  of  the  coul  mines,  but  new  eieiim»  of  coul  having 
been  opened,  traiht  now  flonrifihes  again."  Asfitttria. — "Coals at  Outer- 
side."  Oilfrux. — "Plenty  of  fine  coal."  RoUon  How. — "  ^Tiere  is  a 
l(ood  colliery.  .  .  .  Coals  bought  at  the  pit,  five  Carlisle  pft-ks  for  6d." 
Wealtcitrd. — ^"lIereare8omecv3almiiivs,l>ut  little  wrought."  "On  Warntll 
t'sU  is  a  eimsiderable  cnllii-rj-,  tiirried  on  with  miieh  spirit  nml  gurtvss  under 
the  Duke  of  Xorthfolk,  who  holds  it  hy  a  long  lease  from  the  Duke  of 
Portland.     By  the  rejiort  of  the  very  intelligtjit  manaper  of  this  colliery, 
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Mr.  Josepli  Dulwou,  thoro  ia  sufficient  evidence  in  the  works  thcmsulvca  to 
prove  that  ooals  have  Iiccd  dug  here  300  yenrs  up},  which  wait  ulmo«t  as 
■oon  u  oooU  were  genenillv  miuk  use  of  in  tiie  kingdom  for  fuel.  Cctd 
of  an  cxtraordiimrj  good  ({imlity  ih  jiatd  also  to  altoand  cvciTwhcre  oo  the 
estate  of  Waniell  Deutoii,  but  owiti;;  to  some  imlowttrd  circimwtaDocs, 
thcBi!  miniH  Uau:  not  tiecu  worked  these  forty  years."  The  uxpurln  of  coal 
between  1781  and  179S  ts  given  by  HuUihinsun  aa  ftdkiws: — 
CnsTDif   BorsK  RvrrKvi. 


VMM»H«i.  awl  atatugtaa. 

Turn.  Too*. 


TUUl 


I7H1 

119,540 

IKfiSa 

2SB,06& 

l?W 

139.899 

I18.1Ci 

SIIA57 

17M 

WMi 

1 25,526 

awjN» 

1784 

U8^3ia 

lftO>S36 

MiMa 

1785 

IWJfTQ 

181.798 

906^17 

1786 

isa^ofis 

uijsa 

M0.7M 

17S7 

10»,ISl 

UitXS6 

a7«.ooe 

17*1 

IIM.G.'U 

IGSJtM 

a&s,«6i 

17W 

li:3.«il 

imjom 

33S.C57 

17W 

lU.Si7 

itajfiw 

297.760 

1701 

117,401 

17i)JSt& 

SBfljCM 

179S 

12R,fM0 

ie9,2<ii 

KSMfl 

TtwH  CrtuKlen  ntn  pbiMd  at 
oppgnt*  whI*  of  Um>  beam. 


In  I79i»,thc  Town  End  Pit,  GreyBouUieii,  n-asinuik. 

On  tbc  2:ird  March,  1805.  William  Pit.  near  the  Whitchaveu  harbour, 
reached  the  Muiti  Rand  at  a  depth  of  9S  fothoma.  Ii  took  forty -six  veoks 
to  sink,  inolii'iin^  eii^htwcekH  occupied  inwnlling  the  aidea.*  Thewiud- 
iag  en^nc  o-iicted  at  this  pit  waa  a  beam  engioe  od  the  atmoapharic 
(Hyslop)  principle.    Some  of  it«  chief  dimunsioua  were  as  fuUovra:— 

Steuu  Cylindn-,  U  inchn  dlaa»et«r. 

Btit)lu>.  3  foot  a  inchM. 

Ootd  CytiuiltT,  28^  inclu<«  (li>iiit>t«r. 

Stnlni,  4  foot  0  inehM. 

CoaAeamr,  6  tnet  iaag,  wad  in  ineb««  <tiain0t«r. 

Cold  WkUit  Pbid]),  7  inchM  dkoi«tar,  and  S^  ttH  atrake. 

Air  P«B|\  IS  iiicbe*  dwuietM',  uid  £  faot  9  iacban  ttrok*. 

B«am  (wood).  30  fort  Un^. 

rV  WliRil.  20  foet  dbuncUr. 

Rope  Barrel.  9  feat  ^aiiMtor  x  6  feet  broad. 

Ilutlrr.  13  fnt  diftirabBr,  Mid  10  trot  htgli. 

Thia  eu^ne  was  piilled  down  and  hrviken  up  in  ISfiO. 

A  temporary  iminping  cuKiuc  was  alau  crcctvd  in  ISIO  at  tlila  pit,  on 
the  atoupapheric  principle.  The  cylinder  waa  44  inohm  diamctu*.  and  tha 
boiler  (Itayatack)    Ui   rent  diatnct«r.      The    beiun  waa  of  wood  with 

•  »  l*hiUi«t|>birml  MaguirMi,"  18113,  Vii.  1 1 ,  pigM  :UU-'i77. 
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ends.  The  pennancnt  pumpinR  engine  (ntmoBpherie)  afkr- 
wards  erected  ia  1^10  at  tliift  pit,  is  slill  M.  work  ttiei-e.  The  cylinder  ia 
80  iuuhes  dianieler. 

In  1805,  William  Wnlkcr,  Fat\.,  worked  the  GimnerKluh:  C«»lliery,  neor 
GilgarroQ.  The  Beam  wrooght  wis  thv  Two-feet.  Ia  181 1  the  Omiitees 
and  Castlerigg  Pile  in  the  Whilclia^-eti  CoUtery  vieiv  saak.. 

In  180G  a  search  was  coiiiiritinccd  fur  cnal  near  ITolchnnie,  aiid  shurtly 
^kwmrdii  twu  pits  were  simk  to  win  th«  Nevr  SoiIcgjQ  Collioiy.  One  of 
tlie  pit«,  the  lirst  Bimk,  wan  called  Henry  I'iU  It  was  »  fitthontB  to  the 
Alain  Band  and  1 7  fathoms  to  the  Yard  Baud.  The  other  pit  wns  catlcd 
Klizabeib  Pit,  and  wu  16j  fathoms  to  the  Main  Bond  and  36J  fathonu 
to  the  Yard  Band.* 

In  Iftlii  the  following  refcrcnocB  to  CumbcrhindrolHcrics arc  made  In 
Lyson's  "  Magna  Britannica.''  "The  Wliiltliavcii  O^dlieriee,  now  the  iiro- 
perty  of  the  E^rl  of  Loudedale,  have  been  worked  ever  since  (since  they 
were  lirBt  worked  for  export}  with  incn.'iu«.tl  spirit  and  activity,  and  are 
at  this  time  by  far  the  most  extensiTc  concern  of  this  nature  in  the  king- 
dom. .  .  .  There  are  now  two  steam  engine  for  puxaping  water  and 
throe  for  raimtig  ooalsat  each  of  the  princij^iHl  oolliLTies  of  Howgill  and 
Whingill,  and  there  is  a  stcain  engine  f<:)r  raising  coals  at  the  Scalegill 
Colliery.  The  larger  pmuping-cngine  on  the  Wliiugill  L\illier>-  is  of  IIO 
horse-power,  that  at  Saltoin  Pit  on  tlie  Howgill  Colliery  is  of  alwtit  80 
hoHte-power.  Tlic  produce  i>f  th(;  two  collieries  is  about  60,00U  wagon 
loads  (2|  tons),  that  is  about  1  l^.-OOO  tons  from  eacli.  .  .  .  Wagc^ns 
were  first  iiitrofiiiced  alxint  or  Boon  after  the  year  17^0  by  Mr.  (^rlislo 
Spcdding,  Sir  Jamea  I/owtlier'a  agi-nt,  whi^  liad  doeu  them  at  the  New- 
castle worka.  In  1818,  the  wagou-ways  which  were  before  of  wood  were 
laid  wich  met-iron.t 

**  The  next  colliery  in  point  of  extent  ia  that  of  Workington,  belonging 
to  J.  Christian  C'urweu,  K»\.,  which  exported  for  the  tivc  years  ending  v,  itii 
1813, 28,000  wagrm-loftdsnniHially.  Mr.  Curwen's coUieriee  at  Horritifcton 
exported  during  the  same  period  about  I  E>,000  wagon-loads  nnniially,  and 
those  of  Brtiuglitou  Mtwjr  from  Marj-jMjrt  alxmt  H,iHH)  wiif;on-l<wd«t.  At 
Marj'port,  about  4,00(i  wiigdn-bjaUa  during  the  lame  jAiriiid  were  amiuidly 
exported  from  Mr.  S.'rihi>iisi'H  ajlliery,  and  alfout  the  sanie  quantity  from 
that  of  Mr.  Walker's  colliery  at  Flimhy  Wood,  held  under  the  Earl  of 
Lonsdale. 

•  '■  Colliery  Unardlan."  I8th  lliiy,  1883. 

I  Thaae  wer«  flRli-Wtliud  nul«,  iiiml  Iwlh  uiidorKTuund  uid  an  tlie  aurfniv.  Tln-vu 
were  aoraa  iu  tuc  at  llii»  culUurj-  until  almnt  eiglit  jnra  nga 
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"  Mr.  (^urwcu  liae  fuur  pits  in  work  &t  Workiapton  from  60  to  00 
fathnnw.  There  are  alxmt  lOCi  jterBoUB  empldj'ttl  in  tin;  citlUiTv  at  Work- 
iogtoa.  In  tliis  collierj  there  arc  sixteen  enjj^nfs,  throe  at  Hnrringtont 
aud  two  at  Bron^hton  Moor.  The  caprine  at  IsalwIU  Pit  *  at  Working- 
toii  in  of  Ca  iuchett  dinnii'tur.  Tliis  is  a  di)ii1ile-|)uwerct]  eiigioc,  the 
Hteani  prcmiup;  on  the  y>i)ttnn  lioth  nt  the  top  nni\  Wittom,  which  makca 
it  of  ecjiuil  power  «itli  a  ainglc  cDgiiic  whoec  cyUudcr  is  itS^  inches 
diameter. 

"  The  coDierie«  at  Dearhnm  and  Arloclidcn  arc  worked  bat  to  a  email 
extent. 

**Tbe  Camerton  Colliprj  is  worked  milijiy  for  the  Soaton  Iron  Foundry. 
The  Distington  Collirrii*  aif  worked  only  fl^r  the  linicworks  and  for 
inland  aale.  Tbo  collicriee  on  Ixird  Lonadalc's  estate,  near  Workingtoo, 
have  not  Xteen  worked  for  alioiii  30  jrean. 

**Thc  pritKipal  inhuid  Rollieriot  ore  thoAC  at  Bolton  Pafitnrc,  held  nndcr 
the  Earl  of  iSgronout  hy  Fawcett.  CrmtliwaiU-,  and  Coiuptiny :  siippooed 
to  have  a  sale  of  alxiuL  IJ.fiOO  wu^>u-loads  uuuuully.  lireyeouthtin, 
belonging  to  Mcsara.  Walker,  IlarriH  and  Company  ;  aupposcd  to  haT«  a 
miv  of  al<oul  1,000  wagoii-louds  Antiiiatly.  Tlti5nt  niv  c^Uicritae  abo  ai 
Little  Broughtou,  Outvr&ide,  Gilnrux,  AiUuUlona,  and  HuLT-hilL" 

In  1X39  J^arann  and  White  gave  a  brief  ontlinc  of  tho  Ciimber- 
liuid  ixnl-tn)di%  the  itul»ituuc«  of  which  ui  an  followi : — OiatingUm. 
— "  Here  arc  biAh  ooal -mines  and  cxUrntiivu  linicntone  qnarriea." 
Harringlon. — "Coal  is  raiaed  in  this  pari«li  in  krge  qimiitilirt  from 
mineft  iKlouging  to  the  Gurw^n  family."  Mormsby. — "A  large  eoal-ficld 
lies  UDilt-r  tlie  lurfaci!,  and  the  Karl  of  Lontiilale,  the  lonl  of  ttic  manor 
and  owner  of  a  great  part  of  the  soil,  is  now  cutting  a  level  uud  making 
other  preparations  for  drawing  and  winning  it.  A  tonocl  was  some  yoan 
■go  cat  Lhrot^b  Bcdoua  Point  Ui  oootiniic  a  railway  to  l*arton,  Iwt  it 
will  soon  be  nstd  for  the  [mrposc  of  cooToying  conl  iVoro  the  now  mfmi 
in  Hureshy  imriah  to  Whit«hav«n.''  t'artoN. — "Coale  were  ithipped  bare 
till  about  forty  yuirs  i^;o,  bat  few  of  the  present  inbaUtant^  liave  any 
recdkcttoiu  of  the  traffic."  irAiVvArtwn.— "  In  IfiSfi,  npwanls  of  I3r..6a3 
obaldrona  were  exported  heooe,  and  in  tho  following  yuar,  114.4)93 
(dtaldroiM  21  liashak  waa  tha  quantity  untcred  at  tbo  Ciuiom  Hoaac." 
Wmkinghn. — "Tlic  onl-trado  in  the  grand  itajJe  of  WorkinBt«:in, and  tliC 
nnmcrnii.1  collie rtwi  iQlhi*  ami  the  itcighUtiiring  townshijw  giv«uni|ikiynionl 
to  a  uousidemblu  purliou  of  the  {xrpulition.    Tbe  &ball  uftlio  Uobelk  Pit  tl 
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no  \vm  tbao  300  yards  dwp  aod  U  tlruDuI  bjr  a  stouo  engioe  of  160 
horse-power,  ercru<i)  in  181 1  ;  but  rousi  uf  tliu  uthur  uuncs  are  not  more 
than  100  to  200  yards  deep.  .  .  .  Alwut  iiOO.OOO  ton*  of  ooal  are 
aliipped  liere  anmmllr  fn)in  llic  mimv  Iteioneitie  to  H.  C.  Cnrwen,  Esq., 
and  Johii  Fletcher  &  Tlionuut  W(«tra^-."  />*i'rA/in?.— "  Alnindauce  of 
coal  is  rHiHed  Iktc  ami  exported  at  Ma^}^•(nt."*  GUcnii. — "  I,ai^ 
qtwntitica  of  coal  and  limft  are  frot  here."  Phtmbtnnti  — "  Hotli  ©"""al  and 
limoBtoDC  lire  raix^d  lierv  in  almndiUKK." 

In  18H1,  tlio  CrunnniKJc  Colliery,  iionr  MmUgote,  was  vorking,  and 
Mr.  Williauaon  Piele.t  who  then  vrroto  a  iihort  notice  of  a  psculiar 
change  which  he  hud  vitneaacd  in  the  nature  of  two  of  Iheootil  aeatns, 
thure  alludes  to  "tho  old  Main  Band  Colhery  to  the  rise," 

la  iSAi,  ihe  Whinliunk  Ciiliery,  near  Gil^rron,  waa  working  the 
Main  Band.  At  this  time  the  Oil^rarrou  0<dlicry  wua  working  the 
"Yard"  Band. 

In  1887,  tlm  sea  broke  into  the  Wurkiiigton  Colliery  and  drowned  all 
the  workings  along;  the  wc^rt  aide  of  the  iviliirry.  Thi.i  caumtrophe  waa 
hronght  ab>>ul  hy  the  workings,  in  spile  of  repeated  waruings,  being 
carried  too  nturthv  sea-lhcd,  huviiii^aL  Lheti/ne  of  the  aoeident  approached 
oppoaJlo  Sailer  Beck  to  witliin  aliout  II  faihnms  of  it.  The  workin},'8 
tiiCQ  fioodcd  have  remained  so  ever  since.  Mr.  Dumi,  who  formerly 
had  the  nianagt-nient  of  the  Chapel  Hank  Colliery,  girea  the  following 
accooDl  of  the  tataatrophc  :— "  ;Vnother  of  thfise  (Hghtful  cvente,"  he  tells 
us,  "look  place  at  this  (.Chapel  Bank)  ColUvc}-  on  ihu  80th  July,  18S7. 
The  two  pita,  Lady  and  Isaliella,  were  worked  at  th»  distance  of  IfiOQ 
yards  nnder  the  Irinli  Sea.  with  a  LO-fcct  scam,  which  waa  'Mt  fnthoms 
deep  ;  both  pita  lieing  situated  close  upon  the  sea  shore.  Jn  the  oounw 
of  a  long  roily-way,  and  in  the  interBectiotia  of  aeveral  dykca,  a  good  deal 
of  level  hml  Ijeeu  lost  b-jfon;  nrrninf;  at  the  inmost  workings,  which  wftre 
also  driven  cf>nsidorably  to  the  rise  at  the  rate  of  one  in  three,  which  at 
kngth  brought  them  within  10  fathojiis  of  the  bottom  of  th«  sea.  Tho 
ordinaiy  manner  iti  which  the  wlliexy  was  worked  was — width  of 
working,  5  yards ;  and  the  pillars,  7  or  8  yards,  wliich  w  as  liarely 
snfiicient  to  Ix.'ar  the  roof  uubrokuu.  The  manager  of  the  colliery 
having  no  ftar  of  the  iMniscqucncos,  and   being  anxious  to  prodnce 

*  At  this  Hme,  and  for  sonu  jura  bcforu,  "cinder  ovens"  were  in  exiatonoe  »t 
Dcarliam. 

t "  Nntm  on  a  SinfftiUr  TniiiifDnnation  of  tlio  Scnm*  of  Coal  Into  Stoiiu  nt  Cruai> 
muck  Citlllery,"  by  Williiiin»nii.  ["iolo.  Trnn*.  Nut.  UU.  Spo.  of  Nortliuiuborluiid  and 
Purhuii,  Vol.  II.,  pp.  ITS  8a 
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an  exoesfflre  qiinntity  of  cool  to  snpply  the  market,  pirooeeded  in  a 
most  rccltlrss  and  nnffiwitlod  manntir  to  alU.-tiiml«  the  piUare,  alroadf 
scared/  sufGciviit  U>  iifl'oid  supiiort  Ui  tho  fliij)criticiinilii;ut  strata.  Hii 
pruccwiioga  were  dt'pnwatwl  Iiy  cvnryotic  cniivcnmnt  with  the  colliery ; 
onJ  it  liwl  not  Ixntn  allowul  to  proct-oii  for  any  loufrth  <if  Limo  till 
witmiiig  vriu  itivva  ot aypnrn'.hinz  dooger  hy  somo  hea\'y  (ktU  of  tkc  rooi 
Rcooinpaulcil  by  carrcnts  of  salt  natcr. 

"The  danger  of  Icttiug  in  theaea  now  became  the  subject  of  oommon 
oonTorB&tion,  hnt  wwk  after  week  passed  on  without  any  chanty  in  the 
system.  In  Itio  meuutimu  sc-wral  of  thu  luun  luft  the  ouilicry  through 
tlrend  of  (ousoqucucvs ;  aiiil  om  uf  the  under-^fcuCa  cxprca»od  hla  ooQ- 
rictiona  and  fears  to  me  in  a  suuccBsion  of  lettcre. 

"In  consequence  of  ihcso  tottera,  the  proprietor  H'a^  appriaed  aa  to  the 
risk  be  waa  inoiurin^,  and  which  iuduood  tum  to  questina  tlie  manager  i 
but  hi'  ^ilunctil  nil  his  feare  with  asaerenitiona  of  saleLy.  Miitters  were, 
thi:n-fori\  iillow<-d  lo  go  on  under  implicit  reliance  on  the  present  manage- 
ment, uotwithstiiiiding  the  rep(»Uxi  licitvy  lullfl  and  dtschargcH  of  water, 
which  were  n-ndered  still  more  hazardous  liy  the  eonli^ity  of  acune 
material  fiinlta.  The  last  miumaoication  I  received  on  ihia  matter  ran 
aa  follows  : — '  U nle*s  some  interfcrfntie  tan  ho  made,  a  very  few  d/iya  or 
wceka  will  must  assuredly  liriug  down  the  waten  uf  the  actt:  audtliai 
opinion  ia  now  m  generally  uxprcascd  that  nii-n  are  leaving  the  colliery 
every  day.'  Tlitis  matters  stood  till  the  SOth  of  July,  1VS7,  vboo  the 
whole  neighbourhood  vaa  appalled  by  the  brcakin^'*ui  of  Lite  scu ;  aad 
no  fxivUHive  was  the  commotion  that  many  penoiu,  at  tlio  dtntanoe  of 
hundreds  of  yards,  obecrved  the  swirl  of  the  waters  directly  OTcrwhcra 
the  fracture  took  phice. 

**  A  &w  of  the  piluii?Q  escaped  by  groping  their  way  to  the  duy-hole 
in  the  rise  workin<^  uudemeath  some  oottagee  at  ('Impel  lliiiik." 

lu  1838,  tiiv  fullowing  pita  Tcrc  working  at  Dearham,  tlteir  daily 
output  at  that  time  being  as  sboirn  : — 


Toui 


Low  Crawhow  nt 
Higb         n  . 

CnA  Pit 


Oaitda. 


K) 


Hsggiog  and  Trutling  at  the  two  Oroaahow  fits  was  tlien  2b.  'M.  -.  at 
Oroft  Pit,  8l  Sd.  p(>r  ton.    tk'lling  price  of  coal  at  pit  top,  fis.  1  ihl.  ptr  Urn. 

About  184i>.  the  Morypott  and  Carlisle  Rjiilwny  was  partially  opcnod, 
and  in  lAJCand  lfll7  the  Whiteliawu  Junction  and  the  Cockcnuonth 
and  Workington  KailwnjK,  rcniwcttvely,  were  o[icucd.     'Ilio  conatmctioo 


kVTt  irnirni  uxcAsniitB. 


lift 


or  thoBO  lines  led  to  a  great  increase  in  the  prodnction  of  the  uwl-fldil  a« 
mi^it  he  expccCed,  and  »%  will  app^a^  lAtcr  on,  when  the  ontpnt  during 
recent  years  is  considered. 

In  18.'i4f  the  Kliz»  Pit  nciir  Bulglll  was  Biink  Iit  John  Steel  &  Co.,  on 
the  site  of  an  old  pit  called  the  '*  Wftt«r-BoU"  Pit  or  the  "Water-Gin" 
Pit,  from  the  fiict  of  a  wator-jrin  or  water-whoe]  having  liwn  formerly 
employed  at  it  to  work  the  piimiw.  Mr.  Joseph  MucikhiiiLHu,  nf  Oilcmzi 
who  was  ppfflent  when  this  old  pit  was  re-<>[>tTR'd,  gays  it  niurt  I»  nearly 
100  years  sinTO  it  Iiist  worked.  TTe  arriTcd  at  that  coiidiuion  from 
infonnation  itapplied  to  liiai  iil  the  time  of  re-opcnini;  the  pit,  hy  an  old 
man.  then  QO  years  of  a^i-,  and  irUo  had  worked  in  it.  lu  the  old  ehaft 
they  found  two  onliiioM  of  wotxlm  painps,  about  8  inches  diameter 
insido,  and  S  incbeg  thick      One  sot  was  made  of  staves,  the  other  had 

kltcen  bored  o;it  of  solid  tree*.  Both  sets  were  hooped,  and  they  cxtunded 
from  the  Ixittim  to  the  tup  of  ttie  pit,  which  was  abont  30  fathoms  deep. 
The  working  larrels  wore  of  cost,  iron.  Those  pnmps,  it  will  he  seen, 
resemble  \-ery  cloeely  thoMs  advurtised  for  sale  tit  Weary  Iliill  Colliery  in 
1782.     In  the  Water  CJiii  VH  they  iiiso  found  n  nmnher  of  wooden 

,  Bpadcfl,  the  handlfs  of  whicli  were  attachetl  to  the  hiades,  and  the  latter 
were  tip])ed  witli  irun.  A  nnnibvr  of  vaisthands  with  chains  attached 
were  found  as  well.  They  had  eridently  l)cen  used  in  drawing  the  tul» 
of  ooal  along  the  drift.  The  sole  of  the  main  workings  were  <»v«red 
with  croM  sleepers  of  wood  set  vlose  together,  apparently  to  fatulitate  the 
trailing,  as  rails  were  not  then  in  rise  The  method  of  working  the  eoal 
was  that  «f  *'  pillar  and  stall,**  the  pillars  Ixjing  very  small,  in  some  places 
not  more  than  9  feet  by  G  feet,  and  they  seem  to  have  lK*n  all  left  in  the 
mine.  The  roads  were  very  narrow,  some  uf  theui  buEng  only  four  feet 
wide. 

In  1862,  a  serious  fire  broke  ont  in  Wellington  Pit,  Whitebaven,  which 
oontinocd  to  bum  for  a  ccinsiderable  time  until  the  eea  was  krt  into  the  mine. 
It  is  also  worthy  of  mention  in  oonnectioii  with  the  Whitehaven  Colliery, 
tliat  until  about  nine  years  ago  the  old-raHliioni"il  l«wketa  were  actually 
in  regular  tibo  for  raisins  con,I  at  William  Pit.  That  pit  was  then  snper- 
seded  by  the  present  Ilenrj-  Pit,  which  is  fitted  up  aewrding  to  modern 
idcias.  The  old  boskets  held  about  1  i  cwts.  of  coal,  and  they  were  landed 
on  Ui  trams  at  the  tnp  and  Ixutom  of  the  ]iit  by  a  most  ingenious 
contri\-ancc  designed  Ijy  William  Oolightly  abont  46  years  ago.  Except 
that  the  boskets  bad  to  be  fixed  to  and  detached  IVom  the  rope  by  hand, 
the  arrangement  was  entirely  Bclf-aoting  and  most  expeditious  in  working. 
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AtTions  thft  hnprovemeuU!  cfTcotod  in  working  the  cool  under  the  neo  tance 
the  Henry  Pit  was  Bmrittl,  is  the  substitntion  of  ciigin>C8  moved  hr  com- 
pressed air  for  the  uumcroua  horacft  Lliat  wprc  formerly  employed  andcr- 
groiind.  Within  the  lost  tvclrc  rears  mectiauical  ventilaton  of  the 
Guilial  pattern  hnvo  replaced  the  old-ButhJoned  fbrnnce. 

Tlie  00*1  prtxlnced  in  OnraWrinnd  hetwcwi  18fi4  nnd  IS82  i»  giTcn 
below;  the  quantity  exported  at  oertatn  limes  lietwcvn  tlioae  yean  is  alio 
Bhown,  uB  are  also  the  dates  at  whicti  the  principtU  railways  were  opened: — 


IM« 

&•■■•»■  OpMMd, 

OoalBcportcd. 

lUlasd. 

1840 

M*rTport  nnd  C*rtUla       .„         „>         .u 

l»l-l 

WMt^'luivtm  JiiTictinn        ...         ...         ... 

••■■  . 

, 

1847 

CoAkenucnth  and  Worlringian 

1853 

6S5,S16 

1864 

IW0,M1 

887.000 

1865 

809.646 

I8S6 

919.981 

913.018 

ia&7 

-. . 

18S9 
18&9 
1900 

920,137 
ljOU.100 
1,171.068 

1.2&£,0t4 

1861 

1S62 

l,330vt87 

1.327,808 

i.aso.;95 

18B3 

...  . . 

IMt 

Coclicrnioutb,  Keswick,  vid  Peniitb     ... 

1S86 

...«. 

l,*31,Oi7 

18M 

1.100.481 

1867 

1.51S.5U 
1.878,096 
1.410^908 
1.40flm6 
1,439,681 

19S8 

vnfita 

ISIO 

070^684 
d7(Mll 

1870 

1871 

ooe^i 

1873 

L,;47.0fti 

1874 

1408,267 

187S 
1876 

l.S9ev7«7 

i.a99>im 

l«5l£,7a3 
1.89X,77» 

409,998 

1877 

1878 

i.BPl..*. 

496,999 

1879 

6M.669 

1,4&9.170 

laso 

*t. Il.'.« 

614.003 

1.6H0M1 

18U 

612,266 

1.7«>,S13 

lau 

400,861 

1.747^17 

■p 

Aim  soRTH  L,\xcAsnias.  ^^^^^             I  '^^^^^^^^B 

^^^V        TbcBG  flgureg  shov  ao  clcarljr  the  Rtatc  of  the  ixml  tnulc  during  the                         | 

^^^^    timo  which  they  cm 

brac^,  that,  fur  ppefwnt  purpoMB,  fhrthcr  oommcnt  on 

H          ite  dcvdopmeot  in  i 

'eoent  years  is  unneccsaari)'. 

H               The  oompntilm  working  oual  nt  tho  present  time  (Scpt«mber,  I884>, 

H          and  the  eitaation  of  tJicac  pita,  arc  as  follows: — 

H                       VaKMotComarr. 

whmmmML 

Owm^  Varna. 

H                  Bi^taii 

ytvaltgnbt..- 

CtiinlMTland  I'uion  Uank. 

H                  Althkllnwi 

Moiliitfub}. .  ■ 

AU«iid&lt'  CiMil  witl  Limo  Co. 

^1                   Brayton  Domain 

Aspatri*    ... 

JdIu  llnrr!*'*  ivprvwuUtii'M. 

^H                     Cra>l^  aiid  liilirmx 

Itcillgill 

IxiDMlalc  Iron  and  8t«d  Ca 

^^^B           De&rhum  M%iii 

I>(.-arhun  Main  Cultlor;  Co. 

^^^^P           Elli-iilioruiiKli 

Marjpart .. . 

Miir;p(irt  Irun  and  StMl  Co. 

^^^          riimby 

Fttrnhj     ... 

tlimby  CoUitry  Co. 

H                 St.  HxIvo'm   ... 

Workington 

St.  IIoIhd'ii  4'nlli<>i;jr  md  Brick 
Works  Co. 

H                  ScabNi  nr«  Clttjr 

Workington 

Jnmpb  Copo  &  Co. 

H               BfDUgtiton  Uoor 

Bronphton  Moor.. 

Flimlt^CnllleTyCo, 

H             nm  iiMd    ... 

,.,          WorhiugCnn 

Ktchard  (Jrare*. 

^1                 Cainurton 

CkmcrttiU... 

R.  8.  JSuUh. 

^1                   OvvriibT 

Dfivpiiby  ... 

Dovwilijr  Cnlliprj-  Co. 

^^H           CLiftVD 

Clifton     ... 

West  CuuibcrLaiid   Iron  and 
8t««>t  (.'». 

^^^H         Xsw  Bviki  ... 

Oreysoutiwn 

Unrroii  Uriek  Co. 

^^^H          Dewn  Hoor    ... 

D«Bn  .Moor 

Mr,  i^innuienon. 

^^H            OicUtkLs 

Oatluidi  ... 

Morciih}'  Coal  Ca 

^H 

W«]k  Mill 

Moresljy  Coal  Coi 

^^H            Atiiy 

A»l7 

Kxon.  or  Iftif  W.  Irving. 

^^^H           Mnntrm] 

Moor  Kow 

John  Stirling. 

^^^H          Harrin^n  ... 

Harrington 

JfLtnci  Bain  A  Co. 

^^^^1            W^hptnnor  ... 

Workington 

t>r.  Klchuoud. 

^^^H         Whiteliavra ... 

WKiteliaveii 

Liwd  I.on»»lBlc. 

^^^H           Wkiluliaven ... 

WhitvlMvmi 

Wliit«hav«ti  >'in.'bricV  Co. 

^^^^H           BiiwttiorTi 

Clcfttor  MMir 

Whit^hikvi-n  linjiuatiU'  Iron  and 
Stool  Co. 

^^|f         The  namber  of 

jienions  employed  in 

^e  coal  industry  of  Cumlwrland 

V         in  18ft4  wftB  S,a79, 

find  in  1880  it  WBii  5,041.                                                                   1 

H                In  recent  years  necessity  hns  arisuu  for  the  conaderation  of  the                        | 

^1           inipnrtanl.  qiiestiun 

as  to  whetlier  conl 

will  be  found  at  iin  econciriu(.al]y 

H          siittable  depth  under  the  extensive  ares 

of  Permian  rocks  which  occupy 

H          north-wost  Ciimlicrland,  and  scTxral  attempta  liave  been  made  to  settle 

H          the  prublvm,  but  hitherto  sucu^ssi  ha.s  not  uttcudcd  these  efbrts.    This  is 

H          mainly  owing  to  the  nature  of  the  works  carried  out,  which  were  altogether 

H          iiuideqnat«. 

^^ 
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LEAU  AND  COPPKIt,  itc 
Tliere  doffl  not  appear  to  be  any  record  of  the  oarly  workinj;  of  the 
ores  i>t  tlicAo  iuoUIh,  hut  llicre  van  lie  vurjr  litilo  douU  that  both  luad  and 
ooppGT  miiiea  wore  worked  long  before  ibe  time  of  vhidi  any  account 
of  tbcm  is  A^'ikilahlc. 

In  the  year  1209  or  1210  the  monlu  of  FuraeM  Abbey  acquired  an 
extensive  estate  in  OnraUTland,  nliirh  indudcd  the  Manor  of  Borrowdale. 
The  grant  doca  not  make  mention  of  any  rotneFak  whato\-cr,  so  that  pre- 
•umftbly  there  were  ri'it  any  then  ka  -wq  to  eiisl  in  fhftt  locality.  The 
manor,  baring  fallea  to  the  Crown  oa  the  di^olatioa  of  the  mooustery,  was 
granted  by  Jamea  I.  to  William  Whiimore  and  Junaa  Nerdon,  who,  by 
a  deed  dated  38tb  N'orcmbcr,  It^U,  Rold  it  to  Sir  WiLfrcd  Lawson  and 
tbirtr-flix  otliers,  reserring  the  pluail>H(^o  mine. 

In  1&61  a  }]otent  was  granted  by  Queou  KUzab^th  to  Thomas  Thnr- 
land  and  Daniel  HcckBtett^r  *'to  dj^,  t«earch,  try,  Bort  and  melt  all 
manner  of  mine  storps  of  gold,  silver,  copper,  and  qaicksilvor."  Bnt  it 
appears  from  Fuller  tliat  mines  had  been  (.nrried  on  some  cooHderablc 
time  before  that.  Speaking  of  the  copper  mines  in  N'ewlanda,  he  says, 
•'They  lay  lon^  nogleoled  (choked  in  thiir  own  mbbieh)  till  renewed 
abont  the  Iw^nning  of  Qnecn  Elizabeth,  when  plenty  of  copper  was  here 
affurded  bolh  for  home  nse  and  foreign  transportation." 

Kp'm  the  State  Pa|«m  (Domestic  Beriea)  the  frtllowing  infomiatioii 
relating  to  these  mines  is  obtainable-  Oo  the  lat  Atig:ust,  lofMi,  Thonuw 
Thurhuul  wrote  to  Sir  William  Ccoill  that  a  copper  mine  had  been 
discovered  at  Xcwhtndii.  which  was  the  bosL  in  England. 

On  the  7th  0<t<ilier,  t5r.n,  Thomas  Thurland  writes  to  Sir  William 
Cecill  ihnt  the  smelling  houses  and  furuac«s  at  Kvtiwick  are  erected. 

On  the  39th  Augasc«  IMS,  the  Earl  of  XortbambertaDd.  t^  his 
officers,  objected  to  the  working  of  a  mine  called  "Copper  Plale."  This 
mine  is  situated  near  (traoge  in  Borruwdule. 

On  the  i9iU  September,  1&67,  Tlmrhind  wn'teH  tliat  they  have  at 
length  attained  to  innkin^  fine  and  perfect  copfx-r.  At  that  time  there 
were  six  furnaces  at  Xuiwick. 

On  the  'iyth  Soptemtxir,  15C7,  Daniel  Ueckstettcr  and  Hans  Lownrer 
intimated  that  they  Itad  snccceded  in  making  copper  from  lite  ore  at 
Boronghdale  (Borrxwihde). 

In  lfiC8  nA^>tiittii>iis  were  gt^tig  on  with  3Ir.  Curwuu  forapiowiof 
ground  at  Workington  on  whidi  to  erect  a  wharf.  There  appears  to  ham 
been  aane  difficulty  in  proouring  coal  then. 
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Camdeo  io  hu  "Britannica"  (lS8fi)  Bpcflks  of  Kmwiok  as  "aliule 
market  tonu,  ....  hug  since  noted  for  niiut.it  (as  appears  by  a 
rertain  chutci-  of  Edward  tiic  Fourlb),  und  at  pnfleiit  inhabitrti  by 
nuDcra.*'  It  wonid  lliiu  H£fm  bhnt  Kc^irick  wils  fainous  for  iU  minos 
more  tliitu  -100  years  ago. 

The  copper  works  at.  Keswink  wero  dcRtroyed  by  Croia^ell  in  li;50  or 
1651,  and  moflt  of  the  minc-m  were  idaiii  or  dinpi^THcd  during  iho  Civil 
Wan.  Prior  to  Uiis  period  L-opper  liad  been  wr-'ii^lit  in  tbe  tiJUa  aliout 
Cooialoii,  wliciKt  it.  was  sntiL  to  Keswick  lo  be  smelted,  M  appears  by  two 
letters  in  1081  fWmi  Mr.  D.  Da\-i(s,  "Concerning  several  copper  mlais  in 
answer  to  some  qacnea  by  Dr.  Lister,  P.R.S."*  Tlie  writrr  Sf^:— "Tbe 
first  wurk  that  wag  found  and  wrought  in  by  the  Dutclimen  in  Coniston 
Felts  is  called  *  Low  Wurk.'  Il  ]ias  a  slttliu  or  stiatl  to  draw  water  fk'oui  tbe 
mine.  When  they  cwaed  working  it  was  left  good,  and  had  Ixwn  wrought 
from  the  day  to  the  evening  end  of  the  said  works,  40  fiithoms  or  there* 
alioutd,  the  scam  or  vein  of  aipijcr  orv  clien  was  left  aliove  tliree-qtiartcra 
of  a  yard  thick  of  good  ore,  which  scam  or  vo-iti  wi-nt  fWim  tho  evening 
end  to  the  morning  end  of  the  aaid  work,  and  was  c-Dtecinotl  au  extent  of 
200  fatlioroK,  wrought  as  the  vein  wenl,  and  was,  when  k*ll,  all  oear  ofa 
breadth  or  thickness.  Th<;  eopper  ore  in  tlu«  work  was  miicd  with  some 
ailver  or  lead  ore.  TIic  semnd  yrork  is  callc-d  'White  Work,' or  'New 
Works,'  about  40  Fiithonis  from  tbe  Rnsl,  whioh  wag  found  a  Httlu  lie'brc  the 
worka  were  given  over,  being  wrought  about  1 0  fathoiUR  deep ;  the  scam 
th«u  left  was  about  2i  inches  of  good  copper  ore.  The  third  work  is  callvd 
'Tonng  Brow,'  a  little  distant  from  the  last,  being  wrought  about  SO 
fathoms,  and  tbe  seam  alwint  3  feet  tfiick  of  h'ke  ore.  Tho  fourth  work  ia 
called  'God's  Blessing,'  ur  'Tlinrdalt:  Hold.'  lienig  wrought  alwiit  2CJ 
fathoms,  and  is  about  a  mile  from  the  last  mine ;  the  thickness  of  the 
seam  iif  ore  aljove  a  yani  wlicn  left  off,  mid  thought,  by  the  workmen, 
much  of  it  to  be  gold  ore,  it  having  licrrn  highly  priced  by  their  masters 
at  Keswick.  The  fifth  work  ia  cailfril  '  Ilen-Cragg.'  a  mile  frum  the  last, 
and  wrought  about  two  fatlioms;  a  amall  Kam,  bnt  excellent  ore,  and 
expectod  to  prove  a  large  fk-ani.  The  sixth  work  is  called  'Sunny  Work,' 
at  Lever'i!  Water,  at  tiie  water*8ide,  a  little  abuw  that  Ilani'h  Clocker'a 
Work,  a  little  above  that  George  Towers  and  William  Dixun'a  Work. 
Bartio  ClorJter's  Work,  near  the  lust.  Richard  Tower's  Work,  then  Ilaiich 
Mires'  Work,  being  all  sevi^n  works,  and  lie  together  imd  iihuiit  a  mile 
from  the  llflh  work  afureuuid,  and  wrought  about  10  or  12  fathoms,  the 
ficam  of  ore  about  Id  inches  thiuk,  the  stone  v«ry  soil,  the  ore  very  rich, 

•  "  l'hl|f,)W]>bii--al  TniiiMClioiit."  1608. 
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and  much  of  the  atid 


luch  jirized  by  the  h^ 


(freen,  and  wub  very  imicii 
miwiftrK  Bt  Krawink.  The  seventh  work  is  called  'fircy  CwiRp  Beck,* 
found  hy  WiUiitm  I)^Xl■^n,  the  wam  flhoiit  18  incliMt  tliick.  .  .  .  The 
eighth  work  is  called  'John  Diiyn'a  Wurk,'  in  Rrunfcill,  then  newly  focnri, 
and  wrxnipht  iiitoiil  2  fiithoiiifl,  nrid  esteemed  the  hoet  ore  eieept  find'g 
Blt:8»ing.  The  ninth  work  is  called  'Wide  Work,'  or  Thoniai)  llirn's 
Work,  wrought  nbont  0  rattiomK,  and  left  a  seam  alxiat  id  iiiclics  tliick 
of  very  good  ore.  The  tenth  wurk  is  c»lled  the  •Three  Kinps  of  TiU 
bertbwaJU!,'  being  three  trorkfl,  uiid  wrought  nhove  40  fathoms  apleve. 
The  seams  being  above  14  inches  of  very  good  ore,  bat  a  littlo  tronbled 
with  witter.  These  are  all  the  wiirks  that  have  boco  wrought  in  Coniston 
FelU." 

West,  Bpeakiug  on  the  anthority  of  an  old  docoment,  prepared  aoon 
after  the  Civil  Wars,  and  preserved  iit  Rydnf  Halt,  refon  to  the  above 
works  as  follows: — "Ahrmt  MM  worlcmcn  were  employed  in  these  workii, 
and  tbe  ore  was  ciirried  ou  horses'  backs  to  the  smelting  lioaae  at  Keawick, 
about  20  miles  disiani  tVora  some  of  the  wtrks.  Ttie  ore  wub  raised  at 
different  priers,  nrcording  to  its  goodnesa,  fVom  2a.  Hd.  to  8a.  per  kibble, 
every  kibble  being  near  n  horse  load.  The  ore  was  &ret  I)eatcn  snialt,  nnd 
wadwd  and  8ift«d,  then  weighed  or  ineasnred.  .  .  .  }tefore  the  works 
were  left  off  a  profioanl  wna  made  for  erecting  a  smcltiog  hooac  nt  Conia- 
ton,  iw  more  wntcnient  for  building  huoaea  and  better  snppHed  with 
wood  nnd  peat,  with  the  eonvcnienwt  of  an  inm  forge,  than  at  Coniston, 
being  only  distant  7  luik-s  from  lh«  seaport  at  Pennybrldgo,  5  miles  of 
whidi  were  by  water  down  the  lake,  and  3  miles  of  land  carriage  on  a 
good  moil." 

In  lfiC7,  aooording  to  Memt,*  the  Borrowdale  HIack  I/.<ad  Minea 
appear  W  have  lieen  in  existence  ;  and  in  IGkH  Pcttus,t  in  8|>eaking  of 
them,  BBya  tliat  the  pencils  made  Troui  tbe  wad  were  encloawl  in  Qr  or 
cedar. 

Denton,  in  his  MS.  History  of  (^iralHTland  f  l(>88),  ohaervta  that  tho 
amettiug'hottscs  at  Keswick  were  all  destroyed,  and  the  miners  most  of 
them  slain  in  tbe  Civil  Wan.  "The  works,"  be  says,  *'  have  nei-vr  since 
been  set  on  foot,  albeit  there  be  still  great  atore  of  copper  and  kud  in 
those  miaoa.'* 

Ilobionou.  writing  tn  1709.  wiya.  "  In  our  siirwy  of  the  moooUiaa 
of  Newlauda  we  rutmd  eleven  veins  ojrned  and  wraught  by  the  GcrmaiM, 
all  distioguislicd  by  namea  given  to  ihem,  as  (}owd-8cmlp  (now  Gold- 

•-Pinjkt  lUrum  .Nktnnil,"  IIW7. 
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Scalp),  Ijonjf  Work,  St.  Tliomaa's  Work,  ote.,  of  all  of  Trhicb  vcina  the 
richost  was  that  thoy  mllrtl  fJowd-Riiilp.  We  frimid  llip  vpin  wrought 
3  jrards  wide  and  it)  fallioins  dwp  aliove  the  jn^ft'id  terel,  irliich  is  driven 
in  a  Itanl  nxrk  a  hiirulrcd  fiithomtt,  and  ontr  with  pick-nxo,  hammer,  .iDd 
HTfdgc,  tlic  flit  of  hliUititiK  with  Riinpon-drt*  I»ptiiji  not  then  dijwovirred. 
For  securing  of  this  rich  vein,  no  cmt  of  thv  U-nt  yak  wood  was  spared  j 
and  for  Lhr>  nfKivcriiif^  of  Hie  m\vn  undiT  the  level  watt  ploeed  a  watcr-frin, 
and  water  was  brought  to  it  in  troughs  of  wood  npon  the  to|H  of  high 

mountains,  near  half  a  niiln  from  the  vein Thia  rich  vein, 

and  wv«nd  more  in  the  tuonntaius  of  Newlnnda,  are  now  laid  open  and 
recorered  by  His  Qmoo  the  nuke  of  Somerset,  and  likentse  ameU-houaos, 
thmaoca,  and  all  other  coovenicnccs  are  made  ready  hy  Ilia  Graer  tar 
setth^  forward  a  jfrent  work.  But  it  may  be  presumod  that  the  dia- 
conragement  His  Grace  met  with,  which  at  prestnt  hath  put  a  stop  to  so 
noble  a  project,  was  hts  meeting  with  an  ignorant  operator,  who  uiidor- 
Btnnding  not  the  nature  of  the  ore,  burnt  and  destroyed  ."iO  tons  of  the 
best  Gold-Scalp  ore,  wilbont  the  ppodnction  of  one  pound  of  fine  copper." 
This  writer  also  refers  to  the  i3orrowdale  Ulack  Ix-ad  Slines. 

Clarke,  in  his  "Snrvt-y  or  the  I^akes,"  Bpcaking  of  the  eopptrr  works 
at  Keswick,  boj-s,  '■  The  Dutch  who  come  with  William  Prince  of  Orange, 
about  1G90,  began  the  work  again,  and,  although  temporarily  driven  from 
it  in  1715,  they  stayed  until  the  pkre  was  not  worth  the  working." 

In  1777,  Nicholson  and  Bums  wr'ting  of  Borrowdale,  say,  "  In  this 
pariah,  in  Seatoller  Fell,  is  that  fiimons  uiine  of  black-lead  or  wad."  .  .  . 
Bishop  Nicholson  in  a  letter  to  Dr.  Woodward,  August  &th,  1710,  apeaks 
of  this  mine  as  follows: — *'HaviTig  lali)ly  lind  notice  of  the  ojwning  of 
our  wnd  mirteA  aW>vc  Keswick,  I  luLstcd  (with  some  others}  to  see  a 
curiosity  which  I  never  hithi-rto  had  an  opimrtunity  of  viewing,  and,  if 
this  were  omitted.  I  was  never  liki;ly  to  have  another.  ...  On  the  first 
opening  of  the  old  level,  in  the  latter  ind  of  June  last,  great  diRcnurage- 
ment«  appeared ;  for  no  se-arch  having  l)een  made  in  thirty -two  years,  they 
fonnd  that  some  pilfering  interlojxr  had  curried  on  the  old  work,  till  they 
had  Inst  it  In  the  rook.  TT|M)n  the  Srd  July  (the  day  liefore  we  got 
thither)  a  new  Ijelly  was  happily  discovered  above  the  forehead  of  the  old 
man,  which  proved  so  rich  that  in  less  than  twenty-fonr  hours  they  had 
filled  8L>veral  sacks  with  Gnu  uud  cleiiii-wuslied  minurul." 

Little,  if  anything,  seeins  U>  hiue  Iie<;n  done  in  Newlands  from  the 
above  date  for  a'rtainly  more  than  eighty  years  ;  for  Hutchinson,  writing 
in  1794.  although  rpfrrring  to  the  mines,  does  not  say  they  had  liecn 
workeil  since  their  uliaiidouuieiiL  by  the  (iermans.  Speakiugof  the  mines 
near  Caldbock,  tliia  writer  saya,  "  It  appears  that  so  long  aa  the  reign  of 
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Queen  Elizahcth  minrs  vct-n  opeiiwl  nnd  worked  on  Caldi>eck  Fells,  though 
the  ore  ia  said  to  luivu  lh;en  carrk-d  to  Iho  great  worlw  at  Ki-swick  to  lie 
mneltcd."  In  ttie  n-ifrii  t>f  EliaaU-th,  wbctii  the  liiH  of  NorthiimlxTland 
fleemed  determined  to  cany  on  the  trorka  here  and  at  Ncwlntidii  with 
Bpirit,  he  wa*  chtwked  liy  an  ill-timod  Iiiw-suit  rospecting  the  rojalty  of 
thcHo  minoR,  the  issue  of  which  was  in  favnnr  of  the  Crown,  which,  how- 
ever, htw  Dcrcr  derived  nny  udvtinLige  frnm  it,  nnlcM  it  wns  an  advantage 

to  deter  wilijcct*  from  dnhlihnp  with  the  ore Once  more,  how- 

evvT,  lio|)C8  arc  ent'crtaincd  that  nt  length  the  mines  in  tlicno  fells  may 
turn  to  gootl  ucijimnt.  Wm.  Rowe,  Bs'[.,  is  said  lutely  to  have  discoverod  oo 
the  sonth  «ide  of  the  Hi|,;h  Pike  a  rich  vein  of  lead  ore,  whicli.  at  aboQt 
3  feet  below  the  mirr»re,  niiu  for  at  tcaJit  a  inilp  in  length  IH  inches  thick, 
and  even  Bconu  to  increase.  Levels  arc  now  driving,  and  a  snielting-mill 
erecting ;  and  if  these  works  wicceod,  ns  there  is  every  Tcason  to  bcipo 
Uioy  niay,  it  will  ho  a  very  gn-at  cnooiiragem^nt  for  the  new  attempt  on 
the  copper  minw  at  liny  Oill."  In  a  foot-note  to  the  ahovc,  the  following 
statement  occurs :— "  Our  corrcsjioniU'rit  infonued  us  on  the  Srd  October, 
1 704,  that  A  large  ropinr  rein  had  hecn  discnvorod  apon  the  north  aide 
of  Carrock  Mountain.  Trials  had  rormerly  been  made  in  wveral  place*. 
It  is  .5  feet  wide,  and  the  copjfor  worth  £30  to  £10  a  ton.  ]t  was 
rappoocd  that  two  workniL-n  got  ftollm.  one  allernoon  but  week.  The 
pnaent  leawea  are  Win.  Rowe  and  Co.,  of  Liverpool." 

Speaking  of  Enuerdalc,  BiitohittSDa  mys  "At  Low  Merc  Book,  in  the 
township  of  Kinniside,  a  lead  mine  waa  opened  in  the  year  1791.  It 
was  tirst  disoot'ercd  in  the  apertarca  of  the  shaken  rocbi,  and  at  tJie  firtt 
working  bad  a  very  promiMug  appearance,  Uie  metal  Icing  good  and  the 
situation  convenient ;  but  by  the  negligence  or  iinnkilfulneaa  of  the 
workmen  the  vein  was  lost,  and  the  tmdertnking  given  np  ailer  a  ihort 
trial." 

Mr.  iT.  PtKtlethwnite,*  si^eakiiig  of  the  Borrowdale  Plumhngo  Minei^ 
laya  that  a  pipe,  which  was  dtKOoverod  in  1778,  pnvluoed  -117  casks,  oon- 
taining  70  IIm.  each  of  the  plamhngo,  which  at  Soa.  per  Ih^  the  price 
thtu  current,  wonid  reprew-nt  i:4S,7«5.  A  deposit,  fonnd  in  1805, 
yielilt^  31}  tons,  whiuh  at  the  sarae  price  would  realixe  £103,000. 
Doting  tJiis  year  (IftOS)  fSi'dA  was  expended  in  working  the  mine^ 
and  the  net  profit  realized  was  £'.t2.t;!>0.  In  181 S.  Winkle's  pipe  wai 
ductj^'cred,  and  87  casks  of  the  iKwt  quality  and  49tt  casks  of  inferior 
|tlnnibaga  were  ulitaincd  from  it.  The  87  oaalu  of  tlie  best  quality  aloOB 
rcoliiod  £9,lft6.  After  this  date  the  search  for  the  mineral  waisoo* 
onaftil,  and  tho  t«ice  increased  raiiidly.    The  pruduiv  of  a  deposit  fomidl 
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m  1829  was  sold  at  Sds.,  »nd  oue  foond  io  1693  at  -ISb.  per  lb."  Sinoo 
then  very  little  grajiliito  liaa  bucn  oliiaioed,  atthoag-h  wferai  jnrtieB  have 
worki?d  the  mine. 

In  Lyson's  "Magroi  "Britannica"  (I8!ti),  there  are  the  following 
referenoeB  to  li.'ad  nod  coppi-r  miaea  in  CuinUTland  :—*' About  the  jau* 
1756  the  (M  wurkfi  at  Uuldscujw  vere  opeiiud  at  yijcat  expcnsu  by  Mr. 
Gilpin,  but  the  undcrtulcin^  pmred  nnsaoecnfbL  Alwut  the  year  1806  a 
copper  mine  was  ci])ene(l  atwut  Italf-a-milo  from  Uoldscope  b;  Mr. 
Shepherd,  who  holds  a  lease  under  the  £arl  of  Egremont.  For  atnut 
three  yeui-s  this  mine  produftt!  alxint  150  tons  of  good  ore  nniiuall/,  but 
the  quantity  has  since  very  much  dimintiUied,  and  there  is  nt  present  no 
proopect  of  bettor  ^uccvas. 

"Cup|«r  niiriu)  have  been  worked  at  Rorrowdale,  near  Ul|ilia,  on 
Oaldbeck  Fell,  and  at  Butlcnnerc. 

"A  lead  mine  luui  Ikl-u  vforkcd  for  three  or  four  year*  on  Oaldbeck 
Fell,  and,  it  is  said,  with  coustderublv  euccctw,  bnt  we  hare  not  been  able 
to  ttficeituin  to  what  extent.  There  arc  three  lead  mines  working  at 
Newlands,  but  with  verj'  little  sucoeaa." 

Parson  and  White,*  writiuK  in  1839,  make  the  following  obeervationa 
on  the  k**!  and  copiwr  mines : — CaMbeck  />/£».— "There  are  many  veins 
of  lead  here,  hot  only  a  few  of  them  are  worth  workinjf.  Driffgitli  vein 
18  the  most  valiinbic  that  is  known.  It  wah  worked  l»ng  ago  by  the  lord 
of  the  manor,  but  owing  to  hU  (K-ti'irienKy  in  the  art  of  smelling,  he  sua- 
pendix)  the  mine,  aflcr  baring  snfitained  n  great  loss.  Having  laid  idle 
about  thirty  years  the  mine  was  h-ased  and  re-open^ed  in  1810,  by  some 
Carlisle  and  other  gentlemen,  who  eontiauud  to  work  it  till  18^2,  during 
which  time  they  employed  from  thirty  U\  f<nty  picknien,  who  raiseii 
yearly  aboat  000  bingsf  <'*'  ore,  every  five  binga  of  which  yielded  one 
fotber  of  kod  and  about  -15  ozs.  of  silver  ;  but  in  eomv  iustauces  as  mncb 
as  63  oca.  of  silver  were  vxcracted  from  one  futhcr  of  lend,  ami  llnoiiuenbly 
upwards  of  50  ow.  The  ore  is  hard  and  atoel  grained,  and  ia  rery 
diOicult  to  smelt,  being  strongly  impregnated  with  Rnlphur  and  antimony. 
Besides  the  blue  steel-grained  lead  ore  there  are  green,  yellow,  red,  brown, 
and  white  in  tlie  same  veimi,  also  mnngane^!  and  the  most  beautiful  yellow, 
blue,  and  green  copper  ores,  sevcnil  tons  of  which  were  drcsaed  and  sold 
in  1823,  at  about  f  15  per  ton.  The  Priggeth  Mine  is  now  held  under  a 
lease  by  T.  It.  G.  Braddyll,  Esq.,  of  Oouiithead  I'riory,  in  Ijuucashire;  but 
It  is  now  extremely  poor.     The  smelt  mill  atliiohed  Lo  this  mine  comuats 

•  Op.  tit. 
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of  two  nrc  hPATthH,  one  nxieliDg  ud  one  refijiing  nimace.  Many  reiru 
havebccQ  nmiighl  htrp,  as  appears  from  tlie  ntimW  of  okl  "Iqirl  hills" 
wJiere  lad  ore  hiw  bet-n  »mcltod  iu  diflmfut  [wirt*  of  those  fdU,  iiimn  one 
of  whicli.  it  i«  sikid,  a  familr  oon;  livi-d  in  a  hut,  anil  cuiutfl  giU'er  monej 
fhxn  ihe  jmKluct^  of  tlic  old  mine  called  Silver  Oill,  till  tlicy  were  di«- 
cwri'd.  ond  oljItyitJ  Lo  nbsoond.  ...  At Carrock  thtre  was  fonncfl/ a 
verj  rich  copper  voin  {contaJuing  alao  lead  ore)  but  it  was  soi>n  work«l  out. 
Th^ru  tux-  U-o  poor  toad  mines  at,  the  north  «nd  south  citroroiLieai  of  Sad- 
dlclwck,  but  tiwj  arv  both  aliandoncd  nn  account  of  thfir  povcrtj.ao  that 
uothiujj'  vau  be  more  uutnic  than  the  uld  hackuej^od  proverb  nhidi  aafst  — 

Ak  wnrtb  all  England  vim." 

Portnistaie. — "  A  auiall  qnantity  of  lead  ore  is  miaed  here."  Ketc- 
hnttit. — '*  .\t  Hnithwnito  in  a  t«?ad  mine,  whore  immcnw  qnantitici  of  ora 
hnv<'  liw-ii  niiftwl,  but  it  is  now  *-erj-  poor.  The  opcb  Ijvtc  f^  arc  tho 
Bulphiinrt  or  nruunori  ^^iileiui,  Iho  white  aud  bmwn  aurlnniittii^  and  oct»- 
•innidlr  the  ^rcca  phoapluitu  of  lead.  Dalehead  Mim>  mm  wrongbt  a  feir 
yeaw  ago  by  the  late  Mr.  Slkcffidd,  mineral  a^cut  to  tlw  Duke  of  Devon- 
shire, who  obtained  connidcmbk'  ^juautitit-s  of  rich  ^y,  purjile,  and  groen 
malMchiie  on;,  bat  after  cr(x.-tiog  a  siuolt  mill,  and  iuuurriuf;  other  heavy 
CXpeueB,  the  work  wa«  fprcn  up.** 

In  or  about  18^2,  John  Taylor  and  .Stuui,  of  London,  ootnmrnood  to 
work  the  pn-sont'  Coni*toii  Min*-s,  whicli  have  Itecn  Brought  oontiniiotttly 
ever  nncc.  with  tliu  exception  of  a  few  moutha  wheu  they  were  givuD  op 
by  the  old  oouiimoy  and  taken  over  hy  thu  present  lesace  nine  yoan  ago. 
Sinoc  liMi  nliont  l(Ni,OUi)  tJ>QB  of  copper  ore  have  been  raised  front  thoM 
tninn.  Tlui  hiKh<.t:>L  ontpat  for  any  oue  year  wa«  8.847  tons,  which  wu 
raised  in  ltiC6,  What  is  known  an  tliu  Deep  Mine  ia  mow  about  SOS 
bthoms  below  the  adit.  Aliout  the  samo  timo  that  operations  wen 
commertccd  at  Oontston,  the  mines  at  Tilberthwaite  were  takeu  iu  hand 
by  Uw  same  oompany,  but  after  raising^  about  4 1 1  toua  of  ore  tbey  wera 
ahandoQod  in  1><31,  and  nothiui;  more  appears  to  ham  been  done  at  them 
nntfl  1S67,  except  the  driving  of  a  long  borae  lercL  Between  1807  and 
1875  trotn  70U  to  800  tons  of  ore  wer«  obtaiued  from  these  minet,  and 
thtj  were  again  abMukoKd. 

Befbitt  the  FnnieaEi  Railway  was  fotended  to  t/oolston  in  1860,  the  on 
fnun  the  Conliton  mines  waa  cuted  to  the  pkr  near  Conuton  Ball, 
and  tlivn  carri«.U  down  the  lake  to  Kiblliwaite^  wheooB  it  wm  called  lo 
Grctnodd  for  ihipmcnt. 

Tlie  OoUsoop;  Mine  haring  prolaUy  reuiained  [diu  for  aWut  130 
yean,  except  for  the  thort  time  it  was  wrought  by  Mr.  (iitiun  iu  1766, 
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m*  again  opened  hy  Wm.  ClemciicQ  and  Co.  in  1847,  but  wu  looiii 

abaodonod  by  tltvin,  and  in  1848  Kessra.  Clnrke  and  Co.  took  tiw  mine. 
They  commenced  opcmtiotifl  on  the  old  copper  lodo  that  had  been  pre- 
TionaJj  worked  by  the  Uennana,  but  were  not  Bucocwfal.  They  oon- 
tiaaed  the  adit  un  the  vein  for  ubotil  60  riitboniH,  and  in  that  length 
(miy  got  about  75  tonsofooppcrore.  In  fovsecuting  thb  drift,  and  aftcr 
driring  the  distance  jiuit  mentioned,  Ihey,  In  September,  1852,  strock  a 
splendid  lend  lodo,  which  tht;y  at  once  commcnned  to  work,  and  abandoned 
the  ccipper  v«in.  The  lead  lodw  was  very  rich,  in  some  places  jriclding  as 
much  as  H  tons  of  gallons  per  fattioin,  and  although  the  ore  occtirred 
merely  as  a  "  pipe  "  at  the  intersection  of  the  U-ad  and  copper  lodee,  yet 
it  continued  to  yield  ore  in  large  quantities  until  ulfout  1864.  Fhim 
that  time  it  became  pooror,  and  in  18C7  it  waa  abandoned,  the  depth  then 
being  about  92  fattioms  beli»w  the  adit.  In  1858  about  rS5  tona  of 
galena  were  gold  from  the  mine,  and  tbo  arerage  anaual  produce  for  ten 
years  was  over  400  tons. 

When  Messrs.  Clarke  and  Company  commencod  oporations  they  foand 
in.  the  adit  lerel  just  below  the  Panhol«s  an  old  wat«r-whMl  1 6  feet  8 
inches  diameter,  and  nume  old  wckkIcd  piimje  4  inches  gquarc.  They  had 
evidently  been  wk^  for  the  purpo-w  nf  keeping  clear  of  water  the  sump 
which  was  pnt  down  in  the  solo  of  the  adit  by  the  old  nien.  Wliether 
they  belong  to  1756  or  to  the  ttmo  of  the  German  oecapatinn  is  not 
known,  but  from  Rohittson's  remarks  on  the  mine  it  is  probable  they 
belonged  to  tlic  latter  period. 

Daring  the  time  Goldscopc  was  working  the  same  company  were 
engaged  upon  a  small  liaid  mine  at  Cantlcnnok,  hnt  it  never  yielded  very 
mnch  ore.  They  aliw  worked  thft  Tewthwaitc  Mine  from  which,  bfitwecn 
185S  and  1856,  they  raised  lti3  tons  of  galena.  For  the  next  eight  yean 
very  little  waa  done  to  this  mine,  bnt  in  186.1  ore  was  raised  again,  and 
between  that  time  and  187!  about  1,C85  tons  ofgalenn  were  raised.  The 
mine  afterwards  passed  into  the  hands  of  Mr.  H.  K.  Spark,  of  Darling- 
t(m,  hut  Tcry  little  waa  done  to  it  after  the  alwve  date. 

Before  the  Cockcrmcnth,  Keswick,  and  Penrith  Railway  was  opened 
in  1804,  the  ore  from  these  mines,  as  well  at  IV.>m  others  in  the  Bame 
neighbourhood,  wan  carted  to  CuckermouUi  Station. 

In  1  ft48  the  Braudleliow  and  Barrow  Mines  were  taken  by  the  Keswick 
Mining  Company.  Both  mines  had  been  previously  worked,  bnt  very  liale 
of  their  previous  history  is  known;  it  uppears,  iiowcver,  that  some  of  the 
workings  in  each  mine  have  been  drnen  by  "phis  auJ  feather."  The 
use  of  gunpowder  in  mines  was  introduned  into  Englimd  about  the  year 
li!70,  in  a  copper  mine  at  Ecton,  in  tSituffbrdahire  ■,  so  thut  it  ia  probable 
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both  Brandlcbow  ood  Borrow  were  worked  aiorv  tbaa  iOO  ytHira  agu. 
Very  little  was  done  hy  the  new  compkiny  at  Barrow,  but  thcv  carried  oat 
extcnftive  worbi  At  Brandlehow,  and  a  considrjable  qtiantitj  of  galena  was 
njsed  &om  that  mint',  bat  uot  to  any  comiDerclul  adrtitit^ige.  Both  mines 
vere  abaadoned  in  186&,  and  rcmaincxl  eluded  until  about  a  year  ages 
when  they  were  taken  by  a  new  ooinpiny  and  arc  being  opened  out  again. 

Tbo  Force  Crag  Mine  whh  lint  opt^ticid  by  Messrs.  Walton  and  Co. 
atioat  forty-aevcn  years  ago  as  a  lead  mine.  They  continned  to  work  it 
for  abont  thirty  years  and  tben  it  whs  abondon»?d.  After  standing  idle 
for  a  time  it  was  recommenced  as  a  Dairti^  mine  ;  but  it  did  not  work 
many  years  before  it  was  stopped  agaiUf  and  hoe  etnce  remained  idle. 

>tany  other  niiiies  beeidet*  those  referred  M  have  been  wrought  in  llio 
Lake  District  within  the  butt  forty  years ;  bnt  a  dcAcripLion  of  their 
particular  oi»crations  would  not  throw  any  further  li-jht  ni>ou  the  ooarse  Of 
this  class  of  mining,  whicli  in  these  districts,  owing  (o  the  severe  coinpcti* 
Uon  of  foreign  ores,  haa  of  late  years  been  steadily  on  the  decline. 

In  1S63,  according  to  the  HJncnl  Statistics,  only  two  mines  were  at 
work  in  these  districts,  and  they  yielded  the  quantities  of  ore  shown 
below: — 


Woodcud  Mine*,  Tlirclkdd 
CooMtcu  Uiow,  CvutttoB 


Tona. 
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In  the  mnseum  al  Keswick  there  are  some  old  hammer-picks  which 
were  found  near  die  copper-plate  mine  in  Borrowdale.  In  all  fax>bability 
ibty  were  a»ed  by  the  Qormana  -who  worked  them  mines.  The  length  of 
tlw  tool  is  5j  inr-hes,  the  hammer-face  is  2-inch  by  g*inoh.  The  eye  ia 
|<iiidi  by  I'j-ineh  now,  alUiough  it  it  probobtc  Ihat  it  was  lai^er  ori^nally, 
as  it  now  mnch  c<'>rrodcd.  Similar  tools  hare  been  met  with  in  (ho  Silver 
Gill  Mine  in  Caldbcck  KelU,  whieh  indicate  that  the  Ueniians  also  irarfced 
these  mines.  An  old  pick'liammer,  of  the  same  shape  as  those  jiLSt 
described,  but  hmgcr,  was  found  in  Coldfiivpe  Mine.  It  is  9^  incites  long, 
and  the  eye  is  only  J-inch  square,  but  it  is  corroded. 

It  may  be  worth  placing  on  reoord  that  at  Coniston  Mines  nntil  a  few 
years  ago  chains  were  used  instead  of  ropes  for  winding  purposes,  even 
from  the  Deep  Mine. 


The  following  paper  on  "The  Corfaoniferona  Rock*  of  Onmbcrland  and 
North  Uncwhire,  nr  Furnei*."  by  Mr.  J.  D.  KendaU.  C.K..  F.G.8.,  wa* 
read  . — 


CAaBONIFtCBOUS  BOCICd  OF  CUMBERLAND  AND  KOUTH  LANCASHmK.    1  ?5 


THE 


CARBONIFEROUS    ROCKS     OF    CUMBERLAIO) 
NORTH  LAKCASUIKE,  OR  FURXES3. 


AKD 


Ut  J.  D.  KENDALL,  C.E..  F.0.8. 


*R  roclM  ha^'c  Wii  already  soiiicwhat  niimitcly  (lcseribc<l  liy  the  writer 
in  his  prcTioaa  communications  to  the  lustitHtc,  but  no  Bpcciiil  attcmj*  WM 
therein  made  U>  corrulal*  the  different  m«mbcr8  found  in  one  district  with 
those  met  with  in  the  other,  or  with  the  oon'espoQdiiig  formatirins  of  other 
porta  of  ihc  kingdom.  It  ia  thLTcforc  pmjKi«'rl  to  deal  with  thiit  part 
of  tho  suhjixA  now,  and  in  order  lo  render  it  as  cloir  jis  posaiWo,  it  may 
be  necessary  lo  go  over  some  of  the  old  ground  again.  That,  howerer, 
will  l>e  iloni!  m  l>rit'ny  ae  jxiafiihle,  and  unly  for  the  sake  of  ooinptoleiieBa 
in  the  olwerviitionfi. 

The  development  of  Che  Carhonifcroiu  rocks  of  the  two  diatncta,  as 
act  forth  in  previous  iiBjiers  by  the  writer,  ia  us  shown  below  :- 


CumbtrlMiiL 
«. — CmI  Meuunw. 
i.— UiLtatonoUrit. 
e. —       


Fnma 


Yorcd&le  l^ocks. 
OirlN>iiif«rr)iis  Liineatona. 
LnwiT  Limiutnne.     Slialvs. 
[iMcirnciiit.     Congloinerftto. 


rf,— CmrViuifoniut  Liiueatone. 

This  division  of  the  rocks  in  the  two  areas  isecms  to  have  been 
generally  ndopttnl  biiherto,  but  further  rcflttAion  on  the  snbjecE^  after  the 
acquirement  of  a  much  greater  arannnt  of  infl^nnation  tlian  ha  previously 
possessed,  haj«  lui  the  writer  to  u  modification  uf  this  division,  in  the 
manner  and  for  tlic  rcnsone  hereafter  detailed. 

LOWER  LIMESTONE  SHALE.  CARBONIFEROUS  LIMHSTONK,  AND 
yOKKDALK   K0CK8. 

In  the  "Hiemntite  Deposits  of  West  Cumberland,"*  it  was  pointed 
out  for  the  first  time  that  the  group  of  rocks,  wfiicb  in  West  Cumberland 
has  hitberto  gone  under  the  nmnc  of  the  Carboniterons  limestone,  amsiiits, 
in  the  "Whitehaven  district  at  least,  of  several  persistent  beds  uf  limestone 
separati^  from  one  another  by  beds  uf  sandstone  and  shale. 

The  form  of  dcvelopmttit  is  practically  the  same  from  Egremont  to 
Ullock,  and  wherever  the  fommtion  is  complete  the  same  nnmber  of 
•  Tmoa..  Vul.  XXVIIL.  p.  103. 


THR  OATtnONTP'RItOITg  BOCKfl  OF  CUIIBlRUm) 

main  limestone  beds  tire  ditwemiMe.  Thin  wil]  be  beet  imdentood  br 
relbrence  to  Plate  XFII.,  in  which  is  given  a  number  of  comp]el«  Bcctionn  of 
the  limcBtottc  formation  as  it  has  been  aaocrtuned  to  tsDA  ti  tin  different 
partd  of  tho  district  indicated. 


DncurrroN  oy  tub  FoutATioir  u  ixaiBtnc  bt  tdb 

SKOTtOKS. 

Firit,  or  Top,  or  Ltmghom  Limrshne. — Conaistfl  of  one  niaea  of  liine- 
Rtonc,  divided  inU>  lirVls,  and  Miryiiif;  in  UncVncsA  fmni  SO  to  6o  foet. 
fiomotiniGB  the  upper  p«rt  of  tlie  Ixxl,  wi>«:iallj»Uiut  Windwr,  \*  silicified, 
and  ilM  thickness  (hcu  ap|>cnTH,  for  this  rcueon,  to  be  less  than  it  rcalljr  is. 

BeLwcen  the  first  and  second  limestonos  Bandstonca  and  abalo  inter- 
Tene.     Tliey  vary  in  thicVneas  imm  10  to  H  ftet. 

Second  Lmet.t0»f. — Also  consists  of  one  maas  of  UmesioDe,  and  varies 
in  thiuluieen  tVoni  14  to  21  feet. 

Between  the  nc^cond  and  third  liincf^toni's  there  is  fVom  40  to  60  feci 
of  rocks,  wliich  are  sutui'timc^  cutiiiily  ttandfitoue,  at  other  plaoea  ihey 
are  all  shale  j  but  more  IVcqnentl)'  it  is  found  ibat  ttiey  consist  of  sond- 
rtonc  and  shale  log(4-ht-r. 

Third  Limfttotu. — Tliiit  t>cd,  like  the  two  above  it,  consiitts  entirely  of 
limestone,  and  ran^  In  thickne^t  from  10  to  Ifi  feet. 

In  the  "  Hannatite  Deposits  of  West  Cumberland,"  tJiis  bed  was 
inclndod  with  the  one  immodiaecljr  below  (now  the  fourth  limoatone), 
from  which  it  is  divided  by  only  2^  Id  C^  feet  of  shale,  but  as  this 
shale  bed,  although  tfaiu,  rs  very  persistent,  it  is  more  oonvcnicnl,  as  well 
■a  moro  correct,  to  consider  the  UmesLoncfl  between  which  it  liea  aa 
wparate  beds. 

Fourth,  or  ClmCa  LimfstoHe.—  Tliis  bed  variea  from  233  to  310  feet 
in  thiokncBS.  In  iw)nie  parts  of  tbc  district  it  consislK  alnioil  piitircly  of 
Umcstone,  bnt  in  others  it  is  split  np  by  thin  beds  of  shale,  which,  how- 
ever, at«  very  inoonttant,  bnt  generally  they  may  be  said  to  increase  in 
nnmber  and  thickness  tuMsnls  the  north-east.  Some  parts  of  the  lime< 
■tone  of  this  txid  aro  at  times  very  siliciotts ;  the  rock  then  assumes  that 
character  which  is  locally  kiiouii  as  *'^VhirlKti)iie."  Towards  'be  north- 
esat  aandy  beds  appear  in  it.    This  Is  m  at  Winder. 

Under  this  limestone  there  is  from  14  to  34  feet  of  ahalc  uauaOy,  bat 
oeonloiully  it  is  ^ule  and  aaodstono. 

Fifih  Lmatone. — Tliis  bed,  like  the  last,  is  split  np  by  thin  bods  of 
ihale,  hut  they  are  very  inootisUinl.  U  rongea  in  tluckneos  Uxsm  4>0  to 
70  fact. 
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Bctwrrn  the  flflh  und  mxth  Umcstono  there  is  from  li  to  31  feet  of 
ehnle,  or  Hhale  nnd  saiidBt-one,  ami  i^>metiiiiv«  thin  U^U  of  hnic«tonc. 
T\ieMi  Uiviilitt^  bodit  uro  more  vaiiublc  (liiiii  uiiv  of  Lhutw  aUn'C,  but  kLIU 
they  are  ftuffidentlj  pcnistent.  io  be  always  tmoeable. 

Sirth  fjitiu-iloit^. — Also  conUins  n  few  thin  partings  of  shale,  and 
varies  in  thickness  from  Itl  to  70  feet,  except  at  Ldimplugh,  vhero  it 
reavhce  the  iincunimon  tliicknea«  (.if  305  Ted. 

ThLi  bed  is  scpanttixl  fn>m  the  scrcnth  or  bottom  limestone  by  a  few 
vsiiiVik- Hii»l«  hecU,  n-hicb,  iu  Lbu  iietgbboartwxxl  of  i'3^7<^tK>ot,  beouue 
BO  tliiu,  that  tho  EtxUi  and  eercnth  limestones  may  tlic-rt>  be  snitl  lu  form 
one  bed,  although  towards  the  nortli-coiit  they  arc  distinctly  scponitcd,  iia 
will  he  Been  on  reference  to  Plate  XFl  1. 

Sevtnik,  or  Bottom  Limfglone. — Contains  a  few  partings  of  shale,  and 
varies  in  Lhickneea  from  40  io  182  fe«t.  So  fur  as  proved,  this  bed  is 
thinnest  at  Liimplugh  and  thickens  gmdnuUy  towanbt  Egrcmont.  Within 
the  more  important  [•artti  uf  tlit'  liteuuiti(«  arcn  ttiti  variations  in  t!iickiien 
are  kfli  than  those  ju^t  mentioned,  there  being  a  rapid  thinning  of  tho 
bed  tuwunls  the  iii^rth-euML  allur  Itaving  l^kett. 

Under  this  limcsti')nc  (heri!  in  a  Ixid  of  nhalc,  mofltly  of  a  rod  cnlom*, 
but  tt>.>metimes  il  is  giey,  at  others  neiu-ly  l>hick.  Occasionally,  as  in  the 
neighboorhood  of  Egremontf  il  hae  in  seme  of  its  bycrs  ijuitc  a  con- 
glomcratic  character.  The  b«I  is  very  thin  in  the  nciphljourhood  of 
YeatUo'.ise  and  Salter ;  but  from  there  it  seems  to  tbickcn  snidually  l>oth 
towards  I^umplngh  on  the  one  liand  and  Egremont  on  tiie  uttier.  Every- 
where within  llic  Whitehaven  hccmatite  di^Lriirt,  that  is  to  say,  over  an 
area  of  about  seven  sr^norc  miles,  ttiiii  shiile  fornu  the  Imae  of  the  Car> 
booirerous  rocks  nnil  rcpoees  uu  the  upturned  and  eroded  edges  of  the 
Skiddaw  Slate,  facts  which  go  to  show  that  the  Carboniferous  rocks  of 
that  area  were  depusiu.'d  on  a  plane  of  murine  denndiition.  Whether  that 
plane  extended  across  the  Lake  district,  as  has  been  thought  by  some, 
will  bo  considerod  later  on. 

The  problem  now  Io  he  Bolved  is,  whnt  are  the  wvcn  limestones  that 
have  just  been  descrilxxl,  with  ttiuir  intervening  WAn  of  slialc!  and  i<and- 
RtonoF  Are  they  LbeetpiivaleuturiheCai-bomfecousUmedtuneuf  Furneas 
and  of  Yorkshire,  or  to  what  do  they  corrcpjiond  ?  To  answer  these 
questions  it  ia  necessary  to  have  mure  inforroiitioti,  and  to  meet  that  want 
Plate  XIV.  bus  boen  j^repare*!,  th**  line  *>f  the  ditTerent  ifectioni*  in  whtch 
is  shown  on  Plate  XYIl.  where,  inndUition  to  the  wctions already  given  in 
Plato  XI 11.,  there  arc  w-trlitins  at  Hixlynad  near  Ulloek,  at  Ann's  Hill  near 
Cockcrmonth,  at  Blcncow,  nnd  in  Allendale  and  Wciiivlale.  In  the  opposite 
direction  sections  are  given  of  the  rocks  at  E^^reiuont  and  in  Furuess. 
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The  tvtioleor  Uicsc  .sections  were  obtuiued  eiUter  by  boring  or  sinkiiig, 
eiocpt  where  othcrwixc  fltntnl  on  Vhte  XIV.,  that  is  to  but,  cx<xpt  llio 
nppcr  p«rtol'  tlie  Cuckemiouth  and  Blwicuw  stcUonB.  Hj  cunibijiing  the 
rcBulte  of  these  sections  oe  oont-Iatcd  m  Flato  XIV.,  the  unexpccUxl  uon- 
clii&iun  is  urrired  ut  thut  a  large  purt  of  tJiiit  runnation,  which  in  West 
CiimbcrliuHl  has  hitiitrlo  l)ccii  cnllod  Cnrl)onif»Tous  limestone,  Js  the 
e^uivuleut  of  the  YorudaJe  nx-ka  of  Alston.  Allendale,  and  WesrdUle.  It 
has  always  eueiued  a  curious  thing  to  the  writer  that  Yoredalee  ahuuld 
exist  ill  FunicM  luid  at  Alston  Moor,  and  yet  Iw  atMtcnt  in  'VV't'^t  Cum)>er- 
land  vrh)<.-h  Hlfonnds  in  Curboiiilerous  rocks ;  moreover,  so  Hu*  iis  can  be 
seen,  that  area  has  pawed  through  exactly  the  some  physiual  oouditionB 
uod  changoa  bb  both  of  the  former  locutities.  The  conclusion  poiutod  out 
on  Plate  XrV.  however  reconciles  this  raattor. 

It  will  be  wen  that  the  lurge  deveIopm«nt  of  Yoredjile  rocks  in  the 
Alston  and  Weanhile  dtelrictH  is  du4]  to  the  north-easterly  exjiaiisiou  of 
the  sandstones  and  aholcs  which  aeporatti  t)ie  different  beds  of  limestono 
in  the  upper  jnirt  of  the  so^^itlcd  CarlioriifcroHs  limestone  or  the  White- 
haven hEDmaiitc  district,  and  mainly  to  the  expHUsion  of  the  bed  which 
aepantGB  the  first  and  wcoiid  liinc&toiie«.  That  i-x]iauiuun  commeucoB 
•omevhero  about  Brighiin].  Hy  reference  to  PltOo  XIV.,  it  will  be  seen 
that  from  Moor  Row  to  Ullock  there  a,  at  the  diOerent  phiocs  where 
sections  arc  taken,  very  little  diflcrcncu  in  the  tliickncu  of  this  bed  ;  but 
beyond  UUock,  in  a  north-eaatcrly  direction,  the  first  place  whore  the  bed 
can  be  aeeii  is  in  the  hillndde  opposite  PajHraatlc  Sttttion.  Its  fnll  thick- 
ncss  is  nut  exptwed,  but  enough  is  visible  to  show  that  it  is  mudi  thicker 
there  Uiou  at  Ullock.  A  section  of  titc  bed,  eo  fur  as  it  is  exposed,  is  as 
follows: — 

Top  LiHinoxa. 


flmdHODe 


M    « 


iB0t  vkiUat 


The  next  plaoe  where  a  view  of  this  bed  is  obtained  is  near  Gilorox. 
In  the  bed  and  honks  of  the  stream  whidi  runs  down  by  Hi^h  Flat  it  ti 
expoeed  for  abr>tit  three-<inartcrB  iif  a  milo  ;  and  it  h  qniio  olenr  ftom  the 
ex|)Oiinrc«  that  it  is  very  mncli  thicker  there  than  at  the  last  point  wbfire 
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it  nroa  examjacd.  At  Luwling,  the  bed  has  been  proved  by  boring  to 
have  a  thickncM  of  1C8  feet,  nltliough  its  iipper  part  wasabseut  at  the 
place  where  the  bore  was  put  down. 

Leaping  oror  a  oousiderable  space  of  intervening  gruund  the  bed  18 
aguin  pocn  in  tiiC  River  Potmll,  along  the  course  of  which  it  may  be 
tniced  inWiTuptvdIy  !'or  a  distfliicc  of  1 J  miles  on  tli«  line  of  dip,  that 
is,  from  Blcacow  Uall  to  below  Catterleu  lIuU,  iu  thickness  here  being  un- 
doubtedly greater  than  at  Gilcnix,  and,  in  fact,  mpidly  approaching  that 
which  it  hag  at  Allendale  and  Alston  Moor.  At  Gilcrux  and  Lowling, 
as  well  as  ul  Dkncow,  the  bed  ccoaiula  exdnslveiy  of  altvruatiog  imud- 
etoncs  and  ehalce. 

In  the  sandy  and  shalcy  bed,  between  the  iliird  and  funrth  limestones, 
e  slight  expansiun  also  takes  place  towards  the  north-caAt,  but  a  more 
considerable  change  in  that  din-ctiun  arises  frum  the  splitting  up  of  the 
foartb  hincstonc  <>r  the  Whitebavcu  diatriut  by  shales  iind  samlttlone,  as 
shown  in  Plate  -SIV.  At  Moor  Row  and  Parkaide  this  bed  conaiete  almoat 
entirely  of  limottone;.  At  Estatt,  two  well-defined  beds  of  shale  appear 
near  the  middle  of  it.  There  are  traces  of  these  beds  at  Parkside,  bat 
they  are  very  small  ut  tliat  place.  When  Lampliigh  la  reaehud  they  are 
oonaiderably  tiiiuker.  At  Ullock  llicy  have  become  partly  areoaccoua. 
This  latter  change  Ri^eins  to  be  estahltshed  when  Coclcermonth  is  reached, 
for,  from  that  place  onward,  the  beds  consiat  partly  of  shalee  and  partly 
of  sandstones,  and  are  subject  to  a  gradnal  expansion  on  to  Alston  Moor 
and  Wcardale.  In  cflecting  these  chongca  the  most  rapid  rate  of  expan- 
sion is  about  4^  feet  jter  mile  in  the  Argilkceoos  iind  Areuaccoue  beds, 
and  the  greatest  nitc  of  thinning  in  any  one  bed  of  limestones  is  about 
14  feet  per  mile. 

The  fifth  l)ed  of  limestone  of  the  Whitehnvon  district  continues  with 
but  very  little  change  on  to  Blcucow.  Thence  it  l)ecome8  split  up  as 
shown  in  Plate  XIT.  by  sandstones  and  slmles. 

Accompanying  tlie  north-pasterly  expansion  of  Arenacoons  and 
Argillaceous  beds  that  hoa  just  been  pointed  out,  there  is  a  diminution 
in  the  thickness  of  the  hmestones,  which  will  appear  from  an  inspection 
of  Plate  XTV.  The  extent  of  these  changes  will,  however,  be  best  illus- 
trated OS  foUoTl-S  :— 
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The  cora'kition  of  the  Umestonea  and  tho  Yorcdalea  of  the  two 
dirtricts  are  as  shown  on  Plato  XIT.,  as  follows : — 


WnmniTsjr  Dibtsict. 
Finf.  limMtAne^  cqniTktcnt  of 
ScMnd  limcftone  „ 

Third  limMtoiM  » 

Pcarth  ]imc«toii«  . 

Flftb  UniGiume 


A10TOT,  Al.IS5Tljt.LB,  1XI>  WlAIDUll. 

Fell  Top  Umortftfifc 

ilnmnntant    Inln,   b»tw«ra    Pell 
Top  luul  Littio  timettoMM. 

QrMtt  limartoDe. 

FoDT-fathom  limwton*^ 

TfarH'J«Td  lilIli!St<IMl 

IFitt^janl  limmtonc 
Sou-  UmeBtonc. 
Tjtie  battom  liinettoucL 

Hm  aheonoe  of  Yotvdalu  rocks  iMtwcra  Egrcmonl  and  FiirM  |m> 
vents  the  cbnngifs  that  have  takon  iiluct-  m  thrir  pln-sical  diameter  in  that 
dirrotton  troia  bcin^  followed  in  the  way  that  has  been  done  with  the 
rocks  in  the  oppi^ite  din^tion ;  bnt  there  is  titilf  doiiU  thnt  the  corrota- 
tir>n  shown  in  Plate-  XIV.  is  correct,  uud  that  thv  five  uppemitist  limestones 
of  the  Whit^hnven  dis1.rirt  arc  tho  u(|uivHlcnt  of  the  bliu^k  &i\»\vs  and 
tnt«rhfWdcd  limcnt^n^s  of  Fomcss.  These  five  limeaioncs  will  hereafter 
be  rt-fMTed  to  as  Vorcdal<4. 

It  ap)H»ni,  tliontrorc,  thnt  only  the  sixth  and  sereoth  limestones  in  tho 
WhiV'hiircn  district  an-  the  eqiiivalt-nt  of  tho  Carbonifbrons  limwtone  of 
Yorkshire  and  Fomcss.  By  reference  to  Phite  XIV.  it  wiU  bo  Been  that 
these  hmestones  increiuKi  in  thickness  from  Lamplugh  to  Egremoiit,  and, 
at  tht>  RiLmn  time,  the  shale  iiods  flt.'[iamting  them  become  leas.  In  all 
probability  Ihotm  intervening  beds  disappear  altogether  at  a  very  short 
distanou  on  the  K'jiitb-wvgb  side  of  Egroraont.  The  limeatonea  will  then 
resemble,  in  their  form  of  development,  the  Oarbimiferous  limestont;  of 
ICUom  and  FonH-ss,  of  which,  doubtless,  they  ore  an  extension,  and  into 
which  they  ert-ntunlly  ktid  by  a  continuation,  tinder  the  Penniaus,  of  that 
expansion  which  is  obetcrvabic  b.-tween  Ijamplugb  and  figremont.  The 
aTOrage  rate  of  expansion  of  tho  two  beds,  where  observable,  is  nbont  6 
f^  per  mile,  but  in  the  bottom  bed  alono  it  is  over  30  feet  per  mile. 
Cetweun  Egremont  and  Pnmeas  the  incrrase  in  Uiickness  must  bo  at  the 
late  of  ttboob  38  feet  per  mile.  In  tlw  oppoaito  direction  the  sixth  and 
WTeDth  UnHBtonea,  or  ihetr  eqalvaknts,  occnj^  but  a  very  narrow  belt 
along  the  wcaLcm  and  northern  flanks  of  tho  Iiako  District  Hills  as  far  as 
Ui'^ut  NcwnurkH,  <u)  that  although  there  is  probably  on  expuuioD  in 
that  direotion,  judging  from  the  njative  widths  of  the  belt  at  tha  diflhRmt 
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places,  fct  it  dooe  uot  appear  to  be  ^ront.  Bat  near  Hceltet  NtiwrnurkLi 
a  moTv  mpid  exjiflnsion  Mrta  in  and  oontiniics  around  the  eactem  side  of 
the  Lake  district  and  on  into  YorkBhire. 

The  red  abates  Qnderlying  the  Bcvcntli  liracatouc  iu  Ihc  WhiU>luiven 
districl,  ns  idn'sdy  poinU<d  out,  nrc  thinnest  in  the  neighbourhood  of 
YentJwUBC  and  I-^kctt,  whence  thej  thicken  gmdiinlly,  both  towarda  tho 
QOrth-<!a»t  and  tiie  mulh-west.  Theee  slialcs  aro  in  all  probability  the 
equivabnt  of  tbc  rod  shales  and  tho  liineetocea  tindtjrlying  the  Carbon- 
irerons  lumstone  of  Fonma,  and  of  tho  soft  red  aindstonc,  fitsqacnUj 
oonglonieratic,  whiuh  occai^a  oofre«ponding  ytoAicion  in  the  rarbonifer- 
OOB  rocks  of  Cross  Fell  nnd  Alvtun.  The  nitc  of  expansion  between 
£t;kctl  iiikI  fjimplti^'h  is  atntut  23  ttet  per  mile.  From  BgreiDunl,  in 
the  Fnrnes.<)  direction,  it  mtiKt  1>g  nbont  :iu  feet  per  milo.  Thete  correla- 
tions will  be  best  nndentood  when  inhibited  in  a  geiiendiaed  section  as  in 
Plate  XV. 

The  basement  coDglotncmtc,  which  is  present  in  Fiirnes!>  luid  nt  <iroat 
Hell  Fell,  near  Trontlieck  fetation,  as  well  as  ftirther  ciuatvnird,  and  on  to 
Bonian  Fell,  prubably  thin-f  a^^'ay  to  nutliing  luf  it  approuchoi  WhiU^ven 
iVom  buth  aides  aa  indicutcd  in  Plati'  XY. 

MILLSTONE  omr  A.NL>  COAL  MBASVBKS. 
In  Furne&a  the  j^rits  do  not  iippcar  to  cjciat,  unleaa  the  uppennoai  part 
of  the  aandstones  and  idiideB,  which  are  nsually  considered  Yoredales,  may 
be  ao  called.  The  txicks  rv^r4;iTed  to  are  met  nnlh  in  the  neighbourhood  of 
Oleastoa  under  the  I'ermiHns.  Thuy  have,  lioivever,  only  bwu  proved  by 
boring,  so  ttiat  not  innch  ia  known  alKtiit  them.  Iu  the  Whitehaven 
district  the  grita  undoubtedly  exist,  bat  to  what  extent  it  is  dilBcnlt  to 
determine. 

In  his  paper  on  "  The  Strncture  of  tho  Cambcrhnd  Coal-fields,"*  the 
writer  did  cot  attempt  to  fix  the  btkse  of  the  Dual-mcaAurco,  ]<ii'  the  simple 
reason  that  he  felt  considenilile  ditliculty  iu  doing  so,  butarcajnsidcration 
of  the  matter,  with  further  iuforuuitiuu,  has  led  Uim  to  form  a  definite 
opinion  ihcreon. 

The  lowest  scam  of  otttii  that  has  been  eitensivcly  worked  iu  tho 
Cumberland  coal-field  la  the  ijix-quarter  coal  of  Whitehaven.  Tlusseam 
is  known  by  a  variety  of  names  in  diOeient  parta  of  the  district,  aa 
indicated  below : — 

At  Cleat^M-  Moor  it  ia  kiioM-a  u  tbo  Low  Bottoin. 

„  HarrinffUin  „  ,.        Threo-fcoL 

u  Worhiiigtijn  „  „       H&mUton. 

„  Grpj»niitbCTJ  „  ,.        LiclttMtnk. 

„  nrecoapot  .,  „       Cbiiu  B»n<l. 

•  Tnuu.  Vol.  XXXIL,  p.  319. 
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Below  thin  flmm  very  little  has  heen  doTW*,  an<!  thnt  at  one  or  two 
placet  only.  At  Hairington  two  lower  eeame,  known  us  the  Four'feel  and 
Iha  Udale,  have  been  worked  over  a  considerable  area.  The  Foar-feet 
Bcam  hH8  hIbo  been  worked  to  a  atoall  estcnl  at  Workin^n,  where  it  was 
called  the  Virijin  Ranr!.  It  was  worked  ton  in  a  trifling  way  at  Rranth- 
vaite.  Bj  means  of  boring  at  the  foot  of  WeUingtou  Pit  it  was  proved 
to  exist  there,  bat  it  woe  not  worked. 

At  Mioklam  Pit.  Harrington,  the  Fonr-foct  Scam  is  27  fathoma  below 
the  Threc-fcet  Coal,  but  itn  dopth  Wlnw  that  seftin  appears  to  incrcMe 
fVom  Micklam  Pit  both  towards  the  north-east  and  the  south-west,  ai 
shown  below. 

Depth  of  Foor-feet  Coal  below  Three-Poet  or  Six-qaiutcr  Coal: — 

At  WtittohftTcn  (W«Uiiigbon  Pit)  47  ^ 

.,    B&rriTigtoti —  !< 

Micibm  VM  27  I 

Hvnry         »  ...         ...        ...        ,>.  S6  i 

N»Hy         ..  «  a 

,.    Workitigton  (Jum  E^) &6  ^ 

The  Udalo  Senm  occurs  liclow  the  Four-feet  Cool  in  the  FTiurinf^Ti 
field  at  fh>m  25  to  30  fathoinA  as  under. 

Depth  of  Udale  Seam  tielow  Four-foet  Coal  :— 


HickUm  Fit                  so               4 

Jans S5  -X- 

John           „     _.        ...  28             it 

Bdirr         H u  IB              1 

The  strata  between  these  wams  appear  to  undergo  a  similar  cipinHon 
towards  the  north*«ast  and  soulb-wcst  to  that  which  ocruirs  in  the  rocka 
between  the  Throo-feet  and  the  Four-feet  Coals,  hnt  the  distance  over 
which  reliable  information  can  lie  obtained  a*  to  the  depth  of  ihu  Udale 
below  the  Four-feet  Scam  is  too  small  for  any  reliable  conclusion  to  be 
drawn  from  variationa  in  the  thickness  of  the  intervening  stralA. 

At  John  Pit,  Harrington,  the  Yoredalo  rockn  were  pierced  at  a  depth 
of  30  fathoms  below  the  Udale  Ream,  and,  so  far  aa  in  known  to  the 
writer,  that  is  the  only  place  at  which  the  depth  of  thoao  locks  below  any 
known  ci<al  scam  has  been  directly  proved. 

In  the  Whitcharen  hx>matite  district,  on  the  cost  of  the  southern  part 
ofibe  Cimilierland  oool-fietd,  nuinorous  aeotioni  have  been  ol)(4iiuod  of  tiie 
rods  overlying  the  Yoredalea,  that  ii  (o  «■;,  of  itrata  oconpyinf;  the  aame 
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rdative  poBition  an  thoee  which  include  the  Four-feet  Coal  and  the  Udalc 
Beam  at  Harrington,  bat  thej  are  not  coal-bearing  in  the  haematite 
dietrict.  or  but  raruljr  en,  and  only  to  a  Bmiill  extent.  In  the  neighbour- 
hood  of  Winder,  as  well  an  at  Parkiidc  and  ^igrigg,  alternations  of  sand- 
■tonea  and  fthidog  over  70  fatlioniH  in  thicknc»«  hare  freqttently  been 
pueed  through  before  reaching  the  Yorodalo  rocks,  and  in  man/  cases 
there  was  not  a  trace  of  coal  met  vnth,  although  the  rocks  gone  throagh 
should  have  inclnd^l  buth  tlie  Fonr-fcfrC  (7oa1  and  the  ITdale  Scam  if 
thom  coals  had  maintaiaed,  roliitivvlj-  to  tbv  Yorediiks,  the  poittion  vrhidi 
they  liarc  at  Harrin^n.  Swcious  of  thig  class,  obtained  at  CroBsfieUt 
and  Parkside,  are  shown  on  Plate  XV'I.  It  bcoDmi?8  necessary,  therefore, 
to  determine  whether  thi«  want  of  cnrrca]wndencc  in  the  rocks  of  the  two 
areas  arises  from  the  strata  between  the  Cdale  Se«XQ  and  the  Yoredalcs  at 
Harrington  being  aabject  to  an  expansion  as  they  approach  tbo  White* 
haven  hicmucitc  area,  or  from  the  thinning  oat  of  the  Funr-feel  Coal  and 
the  Uilalc  .Seam  in  that  direction.  That  these  seams  are  inconstant  is 
oertoin,  as  will  apj^ear  from  a  cotuideration  of  a  few  lacta  obtained  hj 
boring.  The  Four-feet  Coal  is  foxmd  at  Gilgorron,  where  it  has  a 
thickncBs  of  about  4  feet:  it  also  exist?  at  nniQthn'aite,aDd  is  there  about 
8  feet  thicM,  but  it  io  dwindled  down  to  almnt  12  inches  near  Wliitekeld. 
At  Aspatria  No.  1  Pit  it  is  absent ;  «t  Welliugton  ?it.  Whitehaven,  it  wm 
pmvwl  ta  lie  3  feet  r>  inches  thick,  and  at  John  Pit,  Harrington,  it  wss 
8  feet  4  inches.  At  the  latter  place  the  Udiilc  Band  was  4  feet  thick  on 
an  average,  but  it  was  very  rariahle  both  in  size  and  quality  according  to 
the  late  Mr.  Ahun  Penrice.  At  Westgill  Kiid,  High  Harrington,  also  near 
Harrington  Church,  and  at  Hayes  Castle,  Distington,  buth  tlic  Kour-fett 
Coal  and  the  Udatc  Scnm  arc  ^Tanting,  although  the  measures  otherwise 
are  in  their  regular  order.  These  facts  go  to  show  that  both  the  Four- 
feet  Coal  and  the  Udalc  Hand  arc  very  inc<^>nBt4int,  bo  that  it  is  not  at  all 
surprising  Lhey  have  not  been  met  witli  about  Parksidc  and  Bigrigg  as 
alrcfidy  mentioned. 

Jtui  above  the  Fonr-feet  Coal  at  Harrington  is  a  port  of  sandstone 
from  10  to  12  fathouu  thick.  This  post  is  also  met  with  at  Gllgarron, 
Branthwaite,  Whitekeld,  and  Winder,  varying  la  thickness  within  the 
limitA  just  mentioned,  and  having  the  Foiir-feet  Coal  below  it  at  each 
place,  though  at  the  two  latter  places  it  ui  very  thin  and  poor. 

Having  eetablishwl  the  horizon  of  the  Four-re«t  Cool  at  Winder,  iu 

poeution  may  alao  bo  indicated  at  Shaw,  near  Bigrigg,  and  lit  places 

inteimediate  to  those  two,  as  shown  on  Plate  XVI.    In  support  of  the 

ereon  wt  forth  it  may  he  mentioned  that  at  a  few  rathoms 
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below  the  ruor-foel  Coal  Ht  Harnagton  several  tbiu  be<lit  of  limestMieue 
met  wit-h.  Tlieso  beds  are  al&)  found  iii  Llio  mme  relative  pontiun  at 
Winder  and  Shaw.  (Sec  Plate  XVI.)  Ijimcy  beds  were  proved,  loo,  jus** 
Qiider  the  [xMitiou  of  the  Foar-feot  Coal  at  Aspatria,  and  the  horchi>le  by 
which  they  wci-e  proved  was,  on  tliataccounl,«t'jppcd,M  it  was  considered 
that  the  Carbonirerous  limefltime  was  near  at  lutnd. 

The  Beam  at  S)mw,  which  the  wiitcr  looks  upon  ns  the  Cdidc,  is  3 
feel  thick,  Init  it  appears  to  be  aWnt  at  Cronsfield.  ParVnidp,  and  Winder, 
as  shown  ou  Tlate  XVI.,  alUiODgh  it«  pO!iiii<;n  at  tboiie  places  is  quite 
cosily  asceriaincd  nn  a  ci)i»|HiriMn  of  Uio  soctions. 

It  was  pointed  out  above  that  the  beda  below  tlie  Thrce-fect  Coal  near 
Harringt/in  expand  both  towards  the  north-east  and  the  sonth-wcsl,  and 
DOW  it  up))ears  from  Plate  XVI.  t bat  the  same  thing  prevaiis  in  thv  White* 
haven  IiEcumbite  district,  parLlcularly  in  the  beds  bolwocn  the  Udale  Seun 
and  the  top  of  the  Yorcdalcs.  Thia  mi^ht  almost  hove  been  expected 
from  what  was  aaoertAined  in  that  arm  when  dealing  with  the  rocks 
below.  There  is  not,  however.  In  this  case,  proof  over  racfa  a  large  area 
as  there  was  In  that :  still  there  is  quite  suflicicnt.  particularly  when  it  is 
home  in  mind  that  the  rwult-s  have  been  amply  verified  by  a  large  namber 
of  sections  obtained  at  intermediate  points. 

From  the  cxinclusioos  thus  far  reached  it  appears  thai  the  rocks  lying 
between  the  ITdalc  Seam  and  the  top  of  the  YoredalcJi  are  practi(»Uy  of 
tlie  same  thickness  at  Harrington  that  tlicy  are  to  the  Whitchuven 
haematite  area,  and  that  it  is  not  an  eastward  thickening  of  thc-ae 
meosQns,  but  a  dying  oct  of  the  oca]  in  the  nx-ki;  a1»ve  them,  which 
gtTU  rise  to  the  abaenc«  of  coal  in  the  rocks  overlying  tlie  Yor^nlcs  at 
Parkside  and  Bigrigg,  etc. 

Tlic  only  point,  therefore,  which  now  remains  to  be  ascertained  is, 
vhere  is  the  top  of  the  grits?  Is  it  below  the  Udale  Scam  or  above  it? 
A  carefU  consideration  of  the  facts  inclines  the  writer  to  the  opinion  that 
it  is  below,  as  pointed  out  on  Plate  XVI.  The  rocks  between  tlio  Udala 
Beam  and  the  top  nf  the  Torodalcs  consist  mainly  of  ctjorsa  grits  and 
ihak,  the  latter  increasing  in  thickness  towards  the  north-east  and  aoath- 
we«l  at  a  much  greater  mte  tlian  the  grits.  These  rocks  also  Jnclndo,  at 
phoea,  some  thin  beds  of  limesiono  and,  very  rarely,  a  thin  coal  or  two. 
The  bands  of  hmnatite  and  turgit«  oocaoionally  met  with  in  these  rooks 
ore  probably  dne  to  the  repbccment  of  thin  beda  of  limestone  which 
originally  existed  in  them.  If  the  rate  of  expansion  in  these  grit  beds 
which  is  observed  between  Parksido  and  Winder  should  continne  towards 
tbe  north-east  their  thickness  in  Northutabcrhuid  would  be  macfa  grutec 
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than  it  is  OEtoatlj  Buppoacd  to  be,  s>j  tbnt  probably  the  rate  of  exi^iiuoQ 
becomes  reduced,  as  alao  in  all  likelihood  docs  that  of  die  beds  above  the 
Udale  Band. 

Prom  the  Six-quarter  Coal  down  to  the  Udalo  Scam  the  strata  are  of 
the  ordinary  coal-measLirti  type,  only  that  sandstones  are  more  abimdaut 
than  in  the  nicasnrCH  above.  Sonic  of  thcw  wndbloncs  arc  quite  gritty, 
(SO  to(t,  iu  plocca,  arc  the  AroDBoeoaB  beds  jtist  aboee  iha  8ix-qnurt<:r  Coal, 
lu  the  milwny  cnttinj;  at  Itirkby,  immediately  nndcr  the  Low  Bottom 
Hicam  of  Dearham,  there  is  a  bed  of  grit  as  ooanw  as  any  miDstone  grit  in 
the  district. 

The  rocka  between  the  Six-quarter  Coal  and  the  "Ddale  Scam  may 
therefore  he  contndered  as  |iartly  of  the  natare  ufixial-nieMurw  aud  partly 
like  the  miUstoDc  grit,  being,  us  it  were,  traueiliou  Ixids  between  thceo 
two  formations.  They  may,  therefore,  for  want  of  a  more  appropriate 
namo,  V  (^allwl  Lower  Coal-nicaflorea. 

The  up|x;r  part  of  the  cual-fyrniation  has  been  already  fully  dealt  with 
in  "The  Structure  of  the  Cumberland  Coal-field,"  bo  that  it  is  not  iiitenilcd 
to  add  anything  ftirihiT  here  on  thiit  bmiich  of  the  eubjcct,  beyond  thia, 
that  if  the  purple  grey  colour  of  the  rocks  which  the  writer  clnssc*  ag 
AVhiteliavx'U  &m<Ut(jue  be  aimply  due  tu  E'wniJiin  etuitun},',  aa  in  held  by 
aCHoe  peiBOQS,  it  is  a  very  a'oiarluiblti  thing  tliat  eucti  staitiiiig  never 
extends  below  any  seams  the  identity  of  which  has  been  proved  with 
certaiuty. 

The  Carbon iferooa  system  as  dcvclnitcd  in  West  Cumberland  may  now 
be  divided  aa  below :— 

Omtol  McitAlnwl  tbtoknaai 
lu  Viutt  CuniburUiid. 

77S 


Whitaliavei)  BUKUUttiv  or  Ujiper  Cual'iui-uiiunn 

Uid<11(<   Coal-inmiiiiriis   (iiictndinji  nil  ili4>  i>aitiii    iHitwuun 

the  Metnl  Hand  and  Six^quattcr  Coal  at  W  lit  talis  vm) 
Lower  Cual-uieoiurot  (Includluf  the  Four-foet  Cwl  and 

tliu  [7dii]u  Baiiil)  

Miltitone  grit 

Yowdalo  rocks  

Cbrboniferoua  llmcatana        

Lower  limcatfinc  itiAle  


8G7 


8.078 


To  fix  exactly  the  level  of  any  of  the  CumbcrlaTid  coal-seams  in  the 
Northumberland  vocks  would  rcquiii;  a  much  larger  amouuL  of  informa- 
tion thou  is  now  avaihible,  but  it  is  probably  not  very  far  from  the  fact 
to  any  that  the  Yanl  dial  iif  CiiiMlwrliind  is  about  on  the  same  horizon  ag 
the  Hutton  Seam  of  Notthombcrland. 


136      CARBUKIPRROL'S  ROCKS  Or  CUHnBHLAXI)  AND  XOBTU  LANOABUIRB. 

Berore  coDcluding  it  may  be  of  inureat  to  examine  briefly  Cho  mcnniug 
or  the  north-oaslcrly  and  south- westerly  expansion  of  oil  the  Carbonif- 
eronR  stmU  below  the  hoi-izou  of  the  Six-ijtiarLor  Coal  of  Wliitetiaveo. 
Obrioualy  it  indicates  the  existence  of  an  ialiind  somewhere  within  the 
Silanon  area  of  the  Lake  distrit-L  at  the  time  the  expanding  Carlxniifvroai 
rocks  were  forming,  by  which  the  ciirreats  bearing  tbe  eediiuentary 
roaterialH  were  deflected,  as  indicHled  in  Plate  XVII,  Fatia  of  a  dificrent 
nature  iVom  those  now  brought  forward  hiiC  pointing  in  the  same 
direction  were  mentioned*  by  the  writer  in  ti  paper  on  tbe  "Minenl 
Veins  of  tho  Lake  district,"  recently  read  befon;  the  Mauchoater 
(icologicul  Society.  'I*he  opinion  wliich  |g  tield  by  several  good  geologjstfl^ 
that  the  Carbonil'crous  nicks  once  cou^re*!  the  I<ake  district  vouM, 
thcreibrc,  seem  to  be  ill-foimded.  According  to  lh<.«e  geologists, 
the  base  of  the  Carhoniferoua  rocks,  if  continued  in  ioMards  the 
LnVe  distiict,  will  pass  over  the  tops  of  all  ihc  mountains  within 
ttiat  aren.  Hut  thnt  is  uot  so,  at  lc«fit  in  West  GiunWland,  as  will 
appear  fmm  an  inspection  of  Fig.  2,  Plate  XTIII.  Even  incMCs  liko 
Fig.  I  oa  that  Ptiitc,  where  the  Silurians  arv  at  present  i^vurywhiTc  below 
the  continned  base  line  of  the  Carboniferous  tockn,  it  rannot  be  said  tliot 
th«9e  kttcr  rocks  once  completely  overspread  the  fonner,  for  it  is  evident 
tliat  whilst  denudation  was  lowering  the  gronnd  under  e,  it  was  also 
taking  away  that  1k>1ow  tf,  at  the  same  if  not  at  a  greater  Fate,  an  that 
there  must  have  been  a  time  when  the  Silurians  stood  conaidorably  above 
Ibe  continued  Imsc  line  of  the  Cnrlnniferous  rocks,  a^  shown  by  the  dotted 
Umrif,  Plate  XVIII.,  Fig.  I, and  they  iiiurI., thcreforv, have  prevented  the 
ununed  extension  inland  of  the  latter  rricks  in  the  way  that  has  been 
•nggefted  by  some  geologist*,  as  mentioned  above  This  jjart  of  the 
subject  might  be  followed  mueh  fnrther,  but  the  data  arc  not  BuflUcicnUy 
reliable  for  satisfuelory  work,  lieraniso  where  the  plane  nn  which  tbe  Car- 
boniferous rocks  were  deiMwitcd  has  Itecn  rt-movod.  its  posltioa  may  or 
may  nut  be  indicated  by  u  continoation,  in  a  Btrmght  line,  of  tliat  jmrt  of 
it  which  ranaina  intact. 


Tbe  pRESiDKitT  said  Mr.  Kendall  was  not  present,  bat  aaj 
genllemui  prceent  could  make  remarks  u|inn  the  paper  and  so  direct 
Ur.  Kendall's  attention  to  matters  which  ho  could  reply  to  when  the 
paper  was  discussed. 


•  -TVSM.  llMebnIvr  (i«nlnpMl  Six-kty,-  Vp|.  XVII,  )>  SSO. 
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Mr,  E.  F.  Bom  said  the  consideration  of  the  paper  would  be 
greatly  aaaiBtcd  if  a  ronph  mn])  wag  prepared  showing  the  places  men- 
tioned in  tb«  )i»)x;i-.  lleinlK-ra  bud  do  idea  from  Die  names  what 
dirediou  they  Look,  or  bovi  they  influenced  the  diiTerent  sections  and 
difl*ereut  stratu  named.  Be  proposed  a  volc  ofbhanks  to  Mr.  Keudnll  Tor 
hia  paper,  the  prepanition  of  which  must  have  reqnircd  an  cnormotis 
amount  of  labour, 

Mr.  BEwictf  eewnded  the  vote  of  thanks,  and  said  that  such  a  map 
as  lh»t  rt'ferreil  to  by  Mr.  Boyd  was  necaaairy.  The  jwippr  was  a  ooni- 
prehensive  one  and  mnst.  have  called  forth  lengthened  and  very  carefdl 
observation  va  the  part  of  Mr.  K(.^ndalK  He  was  afraid  there  were  fvK 
of  thcDi  who  could  go  into  the  eiibjocL  tnileas  they  had  a  nmp. 

The  FitEsuniKT  said  Dhc  Secretary  would  mention  lo  Mr.  Kendal!  the 
oboervationn  which  had  been  made,  and  he  hoped  when  the  paper  was 
diiCDned  that  such  a  map  would  be  before  them. 

mie  vote  of  thanks  wae  agreed  to. 


The  following  paper  on  "  A  New  Calcnlator  for  working  ont  *  Cost  of 
Working,'  'Selling  Prices  of  Coal'  per  ton,  PerMntageB.  &c.,"  by  Mr. 
Embbson  Baixbridob,  wae  read  :— 


TOU  sixxrr.-mw. 


ox   A   KBW  rAl>CUIJ.T01t. 
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ON  A  XKW  CALOtJl.ATOR  FOR  WORKTXG  OUT  "COST  OP 
WOKKIXG."  "SKI.UNG  PRICES  OP  COAL"  PER  TON, 
PliRCENTAOEa.  &c. 


BT  EMBB80N  BAINBRIDQB. 


Thb  priuniple  of  alMe-ruIes  deptitidi!  upon  LIic  properties  of  logarithms ; 
theae  cunMc  mnliipliimtion  or  divwion  ciilailationa  to  be  pcrfurmcd  bjf 
the  simpler  methods  uf  u<lditiun  and  ittibtractioa  i-espectivvlj,  Tbue, 
jtistctul  uf  inuitiplyiu^  or  dividing  nurtilicre  tu  ubiain  aay  mpiircd  refiull 
or  (|noticnt,  their  logaritlima  arc-  added  or  eiibtractcd,  and  the  remaining 
figures  are  the  logarithms  of  tho  rei^nircd  nnsweni.  But  this  proceeding 
requires  frcqucnC  reCctencc  to  u  Uihlc  of  logarithms,  wherena,  hj  the  ose 
of  a  slide  rule,  the  time  tliiiB  employed  is  siivcd  luid  strict  accuracy 
euanred.  The  latter  is  in  fact  nothing  Icm  than  a  mtrrhanical  aminge- 
ment  by  which  the  li>^ritbms  of  ouy  number  ure  pi^csented  to  Lhc  eye  at 
a  glance,  and  by  a  slight  muvement  nf  the  sliding  p»rt  the  most  difficult 
or  cilculations  is  pcrlormed,  and  the  required  anflwer  \»  obtained  in  a 
moment,  and  this  niLhuut  ihe  puiuiibility  of  error. 

The  properties  of  logarithms  above  refcrifld  to  may  be  illustrated  by 
a  few  simple  formulffi,  in  which  letters  nre  uwd  in  the  place  of  numbers. 

1.  Log.   (a  X  A}  =  log.  a  x  log.  b. 

S.  Log.  (a  -^  A)  =  log.  (I  —  log.  b. 

3.  Log.  (  — —  )  =  lojr.  a  x  log,  b  —  log.  c. 

If  the  logarithms  uf  numbers  are  represented  by  Bjiaccs  measured  in 
projwrtion  to  the  relative  magnitude  of  those  lognrithms,  ond  if,  further, 
those  sjiaceB  represent  tbo  numbers  themselves  uiid  are  marked  as  such, 
the  groundwork  of  the  slide-rule  is  the  result.  Then  to  multiply  or 
divide  ouy  qaantitics  it  is  necessary  to  ndd  or  subtract  the  ajiaces  repre- 
wnting  them,  and  the  resulting  epace  repri'Sfnts  the  required  answer. 

The  sliding  piece  is  Tor  Iho  purpuiie  uf  pcrEbrmiiig  these  additions  and 
Btibtractions  of  spaces. 

This  particular  calculator  is  au  adaptotion  of  the  ordinary  "riidc- 
rule,"  egpccinlly  made  for  use  at  colliuries.     Plate  XIX.,  Figs.  !  and  2, 
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oir  A  SFnr  cxiJcmJkrtm, 


The  In^ritliraic  divisioitii  arc  arranf^  on  a  Bcalc  large  enough  (being 
mere  thiin  four  timw  the  iwnol  sixe)  to  cnfthle  the  operator  to  work  ont 
8iu!!8  to  a  greater  number  of  decimal  points  than  can  be  done  b;  the 
ordinary  sHde-rnle.  The  iiistriiment  consists  of  a  rule,  tlie  nnnibcTB  oT 
vVich  rnn  nn  the  top  iridc  fW>m  I  to  10,  nnd  on  the  bottom  ndo  the  same 
divisions  are  arranf^d  so  that  the  division  d  in  the  top  scale  is  brought 
down  under  1  of  the  top  Ecale.  the  divisions  4  to  10;  following  after  which 
arc  placed  the  divisions  S  and  3  of  the  top  scale,  as  shown  in  Fig.  2. 
This  division  of  the  bottom  scale  enables  a  wide  ranjrp  of  calcntatton 
being  made  withoni  the  slide  having  to  be  shifted  when  onoe  set,  a  "mall 
metallio  "  teller,"  or  index,  being  api>Iied  to  the  rule  for  the  purpose 
of  onnliling  tlie  readings  to  he  taken  with  greater  accuracy.  The  cxamplci 
given  below  indii-nte  the  convenience  and  det^patch  whidi  attend  the  use 
nf  the  calcuhitor. 

Take  the  case  of  a  coal-mine  producing,  say,  5,479  tABB  in  a  woe) 
where  the  items  of  expenditure  are  as  follow : — 


Hewing  or  grtllns 
Yanlvork    ... 

Ofttal 

Depuliei 

Lamp  tn«D 
VoiitilAUn^  nwi> 
Brickln5ent  ... 

Kivr  work     ... 
IKaber 

OH     

Hvadrin 
HoirMlc«q>   ... 

Total 


«     «    d. 

riMtiKcT 

..      (69    3    4 

2*£» 

..    IM  a  8 

661 

16  11    8 

1-5B 

27    4    9 

119 

160  IS    8 

ft-S9 

9    0    8 

^10 

2$  19    « 

11» 

18  13    8 

«1 

SI   «  n 

•«» 

12  U    7 

■U 

..      182    9    0 

t-ae 

14  17    1 

■66 

61    8    9 

2-2* 

«0    0    fl 

1-79 

..£1,227    4    2 

M73 

The  "  oo<t  per  Ion  "  of  each  of  the  above  items  U  shown  in  (he  right-  ■ 
band  uolnnui  and  is  worked  out  bjr  tlte  calcuIat^T  in  the  following  way. 

Find  the  dividing  figure  n.479  on  the  slide,  and  (thoe  it  opposite  to 
(Im  fignrc  240  (pence  in  a  ponnd)  on  the  rule,  and  opposite  each  of  the 
•nmmta  (on  the  slide)  shown  in  the  left-hnnd  column  will  be  found  the 
ooiipor  ton  in  pence  and  decimals  of  a  penny  ;  thus,  opposite  tlte  amonni 
of  £669  9s.  4d.,  the  ooet  per  ton  of  this  Item  24*d8d.  will  he  read  npon 
Hic  nile,  acr-.imt«  reading  bcii^  faeilitated  by  the  nsc  of  the  "  t^ncr." 


wr  1  ymt  calcui^toh. 
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Withoat  inovinlfHtflonle  the  other  costs  arc  read  opposite  each  anioiint. 
The  time  taken  tn  wnrk  and  check  thcBc  rcaulta  by  ordinary  cnlculntion 
would  'be  about  fonr  times  longer  than  the  time  taken  by  the  calculator. 

Tlie  calculator  is  also  of  service  whtu  the  relative  percentages  of  a 
Bmnber  of  different  aniounta  hove  to  be  calculated.  Thus,  if  the  per- 
cent<ige  of  cnch  itom  of  c*-i»t  in  the  followinif  statements' has  to  be 
airivod  at,  the  calculator  would  be  used  as  shown  below. 


Co*(ii«f  To4t. 

PaCeUL 

MS3 

„ 

«a-40 

5-61 

,, 

lO-M 

1'6S 

» 

2-8S 

1-19 

,, 

2'21 

6-5S 

,, 

12'27 

•40 

■» 

-74 

i-is 

,« 

s-io 

■81 

•• 

1-51 

•93 

„ 

1-73 

-66 

„ 

1-08 

S-8Q 

tt 

»^ 

■66 

,, 

1-21 

S'2i 

,, 

4-16 

t-w 

'■ 

8-33 

63-78 

lOCWJO 

jWo/fo  af  tm'nff  Ihe  ralfuhtar. — The  total  cost  per  ton  beinfr  53'73d., 
find  this  figure  on  the  slide  and  place  it  opposite  100  on  the  role,  and 
opposite  each  of  the  number*  (on  the  slide)  shown  in  the  "cost  per  ton  " 
oolujnn  may  be  read  the  relative  percentnges. 

In  both  of  these  calculations  it  will  t>c  seen  that  a  special  advuntnirc 
powesBed  by  the  calcnlotor  is  that  it  cannot  err,  tlie  accurticy  of  the 
reading  depeudini;  upon  the  care  exercised  hy  the  user,  henc«  the  losb 
time  which  is  occasionally  cauned  hy  a  small  error  in  a  single  calculation 
in  the  usual  mfwle  of  workinij  out  costs,  is  avoided. 

The  calculator  is  about  12  inches  in  length,  and  any  questions  in 
which  a  number  of  multipliers  and  divisors  are  involved  can  be  worked 
ont  by  it.  Thus,  in  the  case  of  working  out  horse-powers,  the  mode  of 
arriving  at  the  rcsnlc  is  as  follows,  assuming  thnt  the  whole  calculation 
(including  the  working  oat  of  the  area  of  the  cylinder)  has  to  be 
made. 

Diameter  of  ryliiider,  24  iiichcfi;  Icnglh  of  8tri)ke,  4  feet  j  strokes  per 
minute,  40 ;  average  pressure  of  steam,  27  lbs. ;  then — 


24  X  2i  X  -TSM   X  40  y  2  X  4  X  27 
88,000 


H.F. 

=  iia4 
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OH  A   XEW  OALCmJlTOR. 


In  tliis  cafl«  the  first  figure  U  24,  and  hj  p1tu:iiig  the  figure  I  of  the 
■lidc  opiKwiUi  3-i  on  the  nt!e  ttic  eqaani  of  ttiio  naiiilwr  will  In  foand  on 
the  rale  oppt«itc  24  on  tlio  bIMc.  Place  the  edge  of  the  "teller"  lo 
coincide  exactly  with  tliis  nsiUt,  mid  more  the  slide  aj^in  until  llic  figare 
1  oTiiaeides  with  the  tarns  edge  of  the  "teller."  Then  oppoale  7,8M 
or  the  slide  is  found  the  rcsiill  of  the  ralciilatioo — 24  x  34  x  *7854. 
Again  plnce  the  edge  of  the  "teller"  to  coincide  with  this  result,  plan 
the  figure  1  on  the  slide  to  coincide  nith  the  same  edge  of  the  "teller," 
and  opposic«  the  figore  320,  i>.  (40  x  2  x  4)  on  the  riide,  the  next 
rceult  vrill  he  fonnd  on  the  rule.  Phice  the  edge  of  the  "tt;llcr"  opposite 
this  result  as  before,  and  the  figure  1  on  the  slide  oppoeitc  the  same  edge 
of  the  "t<^IIrr,"  then  opposite  the  last  multiplier,  27  on  the  slide,  will  he 
found  the  next  result.  jVgain  plnce  the  "  teUer  "  on  thia  resall,  and  bring 
83,000  on  the  slide  to  coincide  with  this,  vrhcn  the  total  result  (llS'-l) 
vill  bo  fouiHl  nn  thu  rule  ujipneito  the  figure  t  of  the  slide. 

Tho  Bpcciul  features  of  the  cnlcntator  arc — 

1.  The  large  scale  on   which   it  is  constructed,  bcilitating  the 

accurate  reading,  and  which  is  nccessarj  tu  the  special 
pnrpoae  for  which  the  rule  is  constructed. 

2.  The  use  of  the  figure  340  as  a  constant  multiplier. 


The  Pi{K''ii>K.XT  pro[>0!H;d.  niid  3fr.  llEWicK  Hcconded,  a  rote  of  thanks 
to  Mr.  Baiiibridgc  for  the  paper,  which  was  nnaniinuualjr  agreed  to. 


The  PuKRiDKKT  BAid  ttc  had  roooivud  a  uote  IVom  Profesaor  Merirala 
asking  that  altontiun  should  be  oallcd  to  the  great  nirintion  that  might 
sometimes  he  noticed  In  the  diflerencc  of  tlie  flimultAueous  readings  of  two 
bnrometcm,  one  at  bonk  and  the  other  in  the  wctfkings  of  a  mine;  and  he 
would )«  ^'Inil  if  any  genUcman could  furniah  him  nith  auj  information  on 
Ute  subject.  When  in  iKindon  last  week,  he  (the  President)  saw  fur  the 
first  time  a  rpry  ini^rcirting  thermomotcrin  the  c*.iflee-room  of  the  Inns  of 
Court  Hotel.  It  nns  an  onlinarjr  hon'xontal  thcrrooraeier,  delicatdj 
iMlanced  aomewherc  alio  re  its  centre  ofgravity,  at  an  ordinary  temperature. 
As  the  mcrcnry  oxpandeil,  it  altered  the  centre  of  gravity  and  cauaed  the 
tube  to  oKcillate  as  would  nn  ortlinary  acale  balance,  and  tlie  tnbe  lieing 
pnnided  with  a  pointer  it  indiciil«d  the  temperature  by  means  of  a 
suitable  Rcnle  arranged  on  a  dial,  m  thai  it  c"u1d  bo  read  right  aaoai  the 
fpom.     It  was  a  very  iriccreatiog  inatrnmeiit. 


ON  THK  iIAXOAKE.SK  DEPOSIT  OK  THE  ISI.ET  OF  SAN 
PIETRO,   SARDINIA. 


Br  EDWAltD  UALtfK.  A.K.S.3I. 
<CiiinivittoiTE&  Mr  PBornMuK  L«MVa,  ILA.I 


As  the  occun'encc  of  mnngnnese  in  exploitaMe  qnanHt;  in  tmchjte  is 
far  from  usual,  the  uTiter  bu^^s  a  briuf  memuiroa  the  EWi  Pietro  deposit, 
vifiitcd  \iy  Iiiiu  in  January,  1884,  may  nob  prove  uuiulvrestlng  to  ibe 
geologista  and  mining  engineers  of  the  north. 

The  ifiknd  of  San  Pietro,  to  the  «outh-west  of  Sardinia,  is  only  some 
V8  milefi  in  ciruiinifeivnoe  and  G  mil'iA  acroM  from  eitst  to  west.  Oq  the 
ewtcrn  coast  is  the  excellent  port  of  Carlo  Forte,  10  kilometres  (C  milc&> 
by  sea  from  Porto  Scoso,  on  the  (wnth-wcstern  Sardinian  coast.  Prom  the 
latter  auwU  port  there  18  a  private  uuueral  hue  24  kilomctrc8(t5  mikit)  long 
to  Igleeias.  'I'hc  whole  of  the  lead  and  zinc  ore  wrought  wichin  a  reason- 
able distance  of  the  vestcrn  litiornl  of  that  great  mining  district  is 
nltimateljr  dipped  from  Carlo  Forte  to  English  or  continental  ports. 

San  Pietro  is  of  irreK'dar  shape,  and  being  entiiely  composed  of 
Imchytic  iix-ks  the  i&buid  hiis  a.  very  rugged  a]ipeara))«i.  The  hiUa  ai-e 
mosbly  of  Imre  reddu'^h  or  gray  ro<ik,  and  the  small  rales  and  plains  arc 
clothed  chiefly  with  shrobs,  heather,  and  grasa,  trees  being  conftpicuous 
by  their  uUence.  The  climate  is  nxild  and  Tcry  similar  to  that  of  the 
North  of  Africa.* 

TIte  mnng»ne«}  mine  is  <in  the  Treetcm  coast  and  properly  consists 
of  two  conccfflions.  Capo  Rosso  and  Capo  Becco,  and  of  two  "per- 
mieeioiis  of  reseai'ch;''  the  whole  corering  nearly  2,000  ucres. 

'  Ou  the  2-Uh  at  Janiurjr.  at  Carlo  Varte  (tea.-leve\),  the  tcmpcTttnrc  in  th«  Attn- 
noon  was  GZ~'  V.,  Ilie  hAmmutcr  (jMttlut  ftncroSii)  SO'2  inrhi<»  -,  nn  ]i,\t\  Inncl.  in  the 
oentn  of  the  Ulnud  abaut  mitiKt,  GO''  F.,  barovneleT  Si)'7  incliM ;  at  Capo  Romo  bL 
iluik,  54°  F.,  and  iMmiDrl^r  2092&  inclict-  Ilc«th»'  wu  in  bloom,  and  in  lite  da;- 
lime  liuinl*  oert  ^rling  liitlipr  miA  thither  umong  tU»  rock*. 
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The  trachyte  of  this  island  has  been  dcscritwd  in  mach  detail  bv  La 
Marmora  {Voyage  m  Snrdau;ne,  8'  partii',  description  g^otogiiioe,  u  1, 
c  12,  1857).    He  recognised  two  main  (ItTwions  of  roclc:— 
(A.) — Ti-achjrte  Porfhyrv. 
(BO— TrachjtiL-Tafa. 
These  two  dirtsiontt  nre  apparent  in  the  Bettion  (Plate  XXI.,  Fip.  1). 
which  shofls  t,\ie  pistmi'nt  of  the  roincrjl  bed  a«  it  cropH  out  in  the  cliff 
near  the  "Galerie  Camille"  of  the  Capo  Rosgo  Mine,   Tlie  bed*  are  dcsrnbed 
in  the  order  in  which  they  occur,  commencing  with  cohininar  tracbjrte, 
which  here  forms  the  top  of  the  cliflH. 

(].)  ScTcrnl  yards  of  very  hard  t-racbytc  of  roddish  base  scattered 
■with  Ihin  jflatw  of  dark  gioon  mica  (biotite).  and  hard,  dnll.  and  opoqae 
ortboclaso  and  »inidine  (Ininsparviit,  viueons,  or  pearly),  and  hc-re  aod 
there  discolonred  by  oxide  of  iron.  A  yellowish-green  mineral  is  visible 
b«re  and  there  (Psphcne). 

(3.)  3  feet  9  incbee  of  trachyte  with  bluiah-gray  base,  with  Htailar 
ininerals  sdittcrtd  IhroughoiiL.  Tliis  rock  docs  not  merge  iato  the  upper 
one ;  the  line  of  separation  ia  traocable,  although  there  is  no  dirisioo 
plane. 

The  abore  ore  divided  up  into  large  columns  or  prisms  by  verttca) 
joiutei  the  clilof  of  whidi  course  N.  &8^  W<  (magnetic)  -,  bat  lii:rc  the 
priitnmtic  sLrnctiiru  appears  Ui  be  Una  developed  thao  in  the  syenilto 
trachyte  uf  Wulkvulurg  and  Bteuselburg,*  probably  because  the  rate  of 
cooling  was  more  sudden. 

(S.)  1  foot  6  inches  of  rcddisb-whitc  tmcbytc  (?)  paler  end  lew  hard 
than  (1),  spotted  with  similar  minerals,  and  here  and  there  stained  with 
peroxide  of  iron  auU  dioxide  of  nuiuganew.  It  contains  Ihi^nent* 
rceembliiig  (1). 

(4.)  Yelbwish-nhite  tnic>iytic  Infa,  R  feet  S}  tuohea  thick,  reramlar, 
and  aomewliat  re«eiuhling  pnmice ;  wme  lbUc(,-8  uf  biotlto  are  visible  in  it, 
BB  well  OS  pale  gFceuiab  and  aud  ortboclusc.  Here  and  thea>  arc  little 
patohcs  of  Uflck  mineral,  giving  a  mnnganrac  reaction  with  a  lK>rax  bead. 
At  tbe  base  arc  3  inchea  of  rock  (a)  resembling  (3),  but  of  finer  grain 
and  conmdernbly  softer;  it  cont^us  also  comparatively  large  pieoei  of 
greenish  and  opni)ue  »jft  orthocUse,  and  black  specks  of  muogaoeae  aad 
dccompo6i.ll  biutite.  Then  come  3  inches  of  white  tufa  (fr),  of  very  fine 
grain,  with  a  few  bkick  patches  (MnOt)  and  orthoctafio  ririble  to  the 

*  lu  tbtw  looUtiw  the  rock  la  ilUidcJ  into  ctionDoiu  T«rtkd  quftdrMignW, 
pnUfiMML  or  luzagookl   primi.  8S  ;ftrd>  higb.  uid  1  to  1  f  yards  in    iJiaamnr 

1. 19;  ^  tt.) 
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nnkcd  ere.  With  n  lens  it  is  eeen  to  be  scnttcred  throughoat  with  black 
■peekB,  which  before  the  blowpipe  fpre  a  feeble  iron  reaction  and  are 
protwblT  ddooinpo»ecl  mica. 

(6.)  2  fc«t  of  brown  jasper  of  ribbon  structure,  with  little  ochre  layen 
risible  here  and  there,  one  of  C>  inches  bcin^  at  the  bne. 

(C.)  2  feet  6  inches  more  of  jaapcr,  Urowii  abore,  red  and  yellow 
altcrnaLing  below,  and  divided  in  tbemiddla  bj  2^  inches  of  yellow  ochre. 
This  forms  the  roof  of  the  bed, 

(7.)  ^Tanfipinrw  ore.  blank  to  brown,  (YinsUtinj;  of  a  x'lirlable  mlxtore 
of  pyrulQsite,  oxitiv  of  in>n.  clay,  etc.  The  averg^^  lliicknei*,  inolodiog 
partings,  is  abonl  one  fooL 

(8.)  Sofl  whitish  clay,  containlnjj  fraj^jente  of  traohyte,  etc,  and 
forming  the  6cKir  of  the  deposit. 

(9.)  Alternate  laj-era  of  solid  and  clay-trachyte  to  the  sea-level. 

Mr.  Rudler,  F.G.S.,  bmt  very  kindly  esamined  the  trachytio  rocks 
microscopically,  and  the  results  of  his  obeervatiotis  are  ^ven  in  an 
Appendix. 

Tbo  following  section  (of  which  Plate  XXI.,  Fig.  2,  is  a  diagram)  was 
aecn  by  Iluldncco  at  a  place  called  Ripa  dcUa  Tinta,  and  described  by 
biro  in  ISftl  [Cenni  siiUa  Cwfili/siope  mrtaUifera  c/ella  ^'^ardtgna)  z — 

(1.)  Compact  trachyte,  nwtv  pmy  paBBing  to  roey.  rarely  porous,  and 
scnttcred  with  small  »c»lci^  nf  mica.  M'AG  feet  tliick. 

{•£.)  Compact  LRichrto,  yellowish -grey  red,  with  little  stiiin&of  a  clear 
whitish-grey  light-bJne,  minutely  porons.  and  scattered  with  small  scales 
of  mica — solid,  and  very  rough  to  the  toncli,  2-3  feet. 

(d.)  Whitish  domite  (?  oligodase  trachyte),  with  minate  parttolea  of 
mica,  3-6  feet, 

f4.)  Trachyte  (?  tffldiytic  tufa),  reddish  yellow,  5  feet,  with  a  little 
layer  of  day  and  red  ochre  at  the  base.  The  latter  is  little  compact,  does 
not  efFencace  in  acids,  adlterea  fiiuily  to  the  tongue,  dissolves  easily  la 
water,  is  pretty  smooth  to  the  toach,  and  through  a  lens  stcutitic  sapona- 
ceous substances  are  recognisable  in  it. 

ih.)  Qiiarlz-re^iniU;  of  a  deep  flaxen  colour,  and  slightly  ochreous, 
4  inches.  At  the  base  is  10  inches  of  yellow  ochre,  with  veins  sometimes 
of  a  rotten  yellow  ciilour. 

fC.)  Qn.irt-z-resinito,  similar  to  f5),  2  inches. 

(7.)  Pulverulent  oxide  of  manKiiiM*.  *•"'?  visible  for  2  or  3  yards, 
and  from  S  feet  S  inches  to  a  few  centimetres  thick,  the  average  being 
18  inches. 

(8.)  Quaitx*reunite  confounded  with  other  substances. 
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Total  thickaees  of  tfa«  sectioQ,  26  foci.  The  rocks  below  tliia  are  not 
Btated,  bul  thej  are  doubtless  the  eame  as  No.  Q.  of  Fig.  1. 

In  this  section  the  man^niferons  nnd  ochreous  \ajen  an  moch 
thicker  than  ia  the  Brst,  while  the  siJiceous  deposit  is  represented  only  b/ 
ivo  thin  layers  of  opal,  showing  thnt  the  amoutit  vT  the  dt^pon't  of 
mincmifl  has  varied  wmewhat  coDuideralily  in  diflTercnt  parts  «if  the  area 
alllioogh  tlie  order  of  dcposiuon  is  cho  Hame.  Jerris  sayv  thv  f'^llowing 
\'arictics  or  joflper  have  lieen  found  on  the  vt^tera  part  of  the  island : 
blood  red,  fcrrufrinoru  red  (somcvhat  .•itriped),  daric-hrown  ml,  stripGd 
hroBD  i-od  {perfectly  rescmbliug  wlicilk'd  wood),  browm»b*jrclloBr,  de«p 
grecD,  and  gi'ceu,  ttU'ip«d  and  of  a  resiooaa  aspect ;  hat  Bua'Ui  described  at 
least  a  dozen  rarieiiea  from  San  PtHro,  as  lonv  ago  us  1635.  (Ceiini  di 
$tatislua  mineralogka  tbj/li  slalt  di  Sfn.  II  Tt  di  Sardfgna.) 

"  The  jasper  of  Oarlo  Forte  ii  most  exquisite ;  and  for  bardneaa, 
colouring',  and  ri^'acitj  of  tint,  it  ts  eminently  adapted  fur  btiikliiif; 
purpoBca."    (Jervis — /  ttnori  toitrrranei  dflC  Italia,  8d  pt.) 

The  upper,  newer,  aud  columnar  rock  is  hard,  and  vnrica  ftota 
trachyte  to  trachytic  porphyry  (La  Marmora).  The  niiucrali  acattcred 
tfaroQgh  it  are  in  a  nonnnl  condition  :  moreover,  iImtu  is  nu  apjirarance 
of  bedding,  except  at  the  Ijmc.  The  lower  rocks,  in  which  the  mangniieae 
occurs,  are  laycra  of  eoll  and  tnfaoeoas  trachyte,  containing  nngalar 
fragmcnw  of  the  overlying  hai-d  rock.  On  approaching  the  manganese 
bed  the  mica  changes  in  appearance,  becomiug  duller  in  Instre,  uuLiI  it 
ia  liaHlly  unKcognisable,  or  recognisable  only  as  block  specks  i  the 
orihoclase  becomes  softer  and  changes  in  coknr.  until  it  aoems  to 
diMppear. 

La  Uannora  says,  "  The  tmdiyte  of  this  island  in  Boote  potnta 
appears  inclined  very  nnlforroly  2S^  lo  N.S.E.,  i>.,  the  principal  direction 
is  E.S.E.-W.N.W."  At  Cala  Saponc  (San  Antiooo),  the  strike  is  the 
BBUe,  and  the  dip  18°  to  the  N.N.E.  At  tVpo  Koaso  the  (trikc  is  X.W. 
(magnetic,  18di). 

The  trachyte,  as  wilt  be  seen  by  referring  to  the  longitudinal  scoUon 
of  the  manganese  deposit,  Plate  XXTJ.,  ts  folded,  sometimes  abntptly,  fn 
the  dtrectioo  of  the  strike.  This  folding  uew««trily  gives  the  woria  of 
tha  mine  an  irregular  apixumnce.  The  bed  dips  N.E.  about  Kt^.  but 
the  dip  is  rariable,  the  extremes  being  C°  and  £8°. 

The  thickness  of  the  seam  was  t««l«d  at  the  Hveral  poinU  now  bring 
exploited  and  a  sample  was  taken  from  eadi.  The  numbers  in  (b* 
following  tabic  correspond  with  the  nnroheni  on  the  plan  ;— 
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Thv  Mwu  U  fplit  hito  two  bjr  k  hard  qautiOM  rmk,  the  beat 
ore  U  6  invliiw  tUiclt;  Uwre  i*  bImi  hsnl  rvck  between  tlic 
lower  Injt-r  r>f  inferior  or«  KDd  tli«  tUy  ftunr.    Ttwro  Is 
ochre  ill  tlif  jMpor  coof, 

Tlic  Mun  ia  kImhiIv  fulilnl,  eitrmm  IS  iBclivf  bikI  5  iiiclun. 

Tlic  fMui  u  divided  h,v  «  Uj«r  of  juper,  ntr«inca  13  inchM 

and  6  inchr*. 

The  aetm  U  divided  by  Bbaiit  1  incb  of  chy,  ertreme*  12 
inchc*  ftod  6  inche*. 

"Oklsri*  Zera."  dip  bera  iW°  B.,  t«fQp«mtiire  70^  V. 

"Rmvo  dmMiiderir."  dip  t?  X.IC.,  88  vnrd*  ftiwro  wa  l«vd. 
Tirtal  thtclineM  ^  I&  inclmt,  liiit  th.  r«  are  tvru  U]r«n  of 
vc)ir«,  &c.,  iMcr  the  boUani,  -  9  itiofam.    At  the  cntniiM 
Ibe  on  allvmata  with  f«Uo>w  ocbre. 

"  Oalerie  da  Bcceo."    to  one  pUee  14  iiicba.  but  enntuiiing 
from  3  tn4  Inchcx  of  rocV.     Here  thCT«  !•  cvd  odire  bcJow 
lIic  itDi  brown  aod  rod  jaepvr  abuve. 

Th«  arcragQ  of  Uie  scam  at  tbcw  poiats,  not  inchidiDg  partJQgB,  is 
thoK  uiilj'  about  10  inc-hc's.  The  ore  varies  in  colonr  from  bronti  to  block, 
according  as  oxide  of  iron  or  oxideof  maiigancaeprcTaiIg,andi8in  general 
very  friable.  It  is  tmpbTed  in  the  mannfactore  of  ferro-maiigaiMMe,  and 
although  its  friiibilit^-  is  u[>t  to  cauiK  '*B';afroldiQg."  it  is  cheap  and 
praccieatlT  fn-c  frum  i)h(>sphoru2,  and  vhcn  mixed  ^*itli  SpaniBb  ores  of 
R  higher  pcrccntflofe,  it  is  foaud  to  work  well  in  the  blaat-furnace. 

The  analyaea  on  the  following  page  are  by  Mr.  Riley,  F.C.S.  The 
second  annlyBis  >b  an  avcrajju  cif  tlic  ainc  aamplt-'B  cnnmeniUid  abdve. 
It  will  lie  seen  tlmt  tlie  ore  is  only  about  Imlf  pyroliisite.  ii  ^mA  proportion 
being  oxide  of  iron.  No.  1  analyais  is  an  arcra^  of  sample  collected  at 
tlute  [xjiutB  coDsidcrably  Ui  the  north  of  Iht  L'tbore,  wlicre  the  oa*  is  more 
or  ieiK  solid,  liut  apparently  less  thick  (G  or  7  inches  only).  The  Inr^ 
araotmt  of  fVcc  f  ilica,  and  the  comiwratively  high  percentage  of  phosjihonis 
in  it  Cnoarly  one- half  J  uiuei  render  this  portion  of  the  bed  to  a  great  extent 
inadnptable  for  the  nmnufactnre  of  ferro-manganetic.  Tn  the  concession  of 
Capo  Becco  the  mineral  alternates  with  films  of  ochre,  and  thins  oat 
somewhat,  the  dip  and  strike  in  this  (S.E.)  direction  being  more  regular. 
Tlie  bod  of  luuugaufse,  as  it  crops  out  here  and  there,  can  be  traced  in 
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^^^^^^        a  N.W.  and  S.E.  direction  for  some  miles.    When  al«ent  it«  remor&l  is            1 
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^^^L^         ground  but  the;  arc  of  iDslgniftcant  character. 
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^^^^H               In  the  rnllofliug  table,  chieB;  oompilHl  from  Jen-is  {ey.  at.),  tbe 

^             rw^nurenco  i>f  manicanMe  ore  in  trochrCe  in  other  part«  of  Sardinia  ii 

^^^1               comj.mn.Hl  nith  the  Shu  E'ivtro  bud  and  nitli  veins  of  jwtloni^ne  in  C}i« 

^^H               M-calkid  "  irorlijlic  conglomerate,"  near  the  Drachcurels  (ace  Dr.  Carl 

^^^ft              Zcrrencr,  Uif  BramuMn^  18G1,  p.  fi9.)  i — 
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ORIGIN  OF  THE  DEPOSIT. 

Ifnii^nncm  U'hv^  ncHllcred  thronghont  the  tafa,  its  prownce  aa  a 
crystaUiiie  peroxide  in  fiBsurea  in  the  tmcliyte  is  readil/  aoooanted  for. 
These  fissures  were  formed  during  or  salMeqneiit  to  the  coiuolidalioQ  of 
the  rock,  and  the  filling  Ima  taken  place  most  probably  by  filtration  from 
the  Bides.  .Similar  Gsstiree,  fiHiMl  witli  psiloinelane,  occiu*  in  Irachytic 
tn&  near  Kdnij^wintcr.  At  the  Stcbcngchirgo  the  tafa  occnpics  a  large 
tract  at  the  base  of  solid  trachyte.  Tlie  mica  in  thc«e  rocks  is  block 
magncsian.  and  thronghont  the  rock  is  scattered  magnetic  oxide  of 
iron  in  little  octahedral  grains,  enclosing  a  Btroag  proportion  of  manpumae 
and  iK}rhni]ifi  titnnitim.    [R.  Zeiltcr,  op.  eii.j  p.  74). 

'J'he  orljci"  of  the  hod  ia  not  sohpiiaront.  Jfo  doubt  the  Irachytic  tufa 
of  the  Sanliiiian  Provinces  of  C^liari  and  Haesari  was  derived  directly, 
like  che  aUntlar  rock  of  the  Siebcn^ehirgc,  from  volcanic  cmptions,  and 
is  not  a  more  cr>nglomerate  formod  hy  the  wear  and  teer  of  an  older 
rock.  A  careful  examination  with  a  lens  ubimdanLly  proves  this.  All 
the  minemls  a>mp06in;;  the  harder  nxrk  above  arc  there,  but  in  a  aofl 
and  Apparently  decomposed  condition.  The  upper  and  lower  rocks  have 
00  doubt  solidified  under  diffironi  ph^-sical  conditions,  and  a  certain 
amount  of  kaf)lii]i8ation  has  simw  Lakcii  plai«  in  the  latter.  M.  Zeiller 
sappoKi  that  tlic  still  more  kaolim'scd  tnb  of  the  SiebcDgebirge  tm 
once  in  the  condition  of  wet  mud,  btit  it  would  apjiear  ttiat  in  the  caae 
of  the  Rardiniaii  tuff  tlie  volcanic  arcA  vaa  at  the  time  of  ita  deposition 
covered  to  a  large  extent  by  the  waters  of  a  sea  or  inland  lake. 

La  Manuora  studied  ihe  trachytic  rocks  of  the  island  with  very  great 
care,  and  bis  conclusionH  bm  to  their  mode  of  origin  are  as  follows  :  — 

"  The  emisBton  of  whitish  pulvendent  and  incoherent  malt«r  luu 
preluded  the  appearance  of  the  trachytic  nx^ka  whicli  cover  them  in  the 
form  of  alu'cta  (coiiff^s),  but  an^^Iar  frngments  of  theee-,  as  well  oa  of 
retiniU'  in  tlio  cufa,  prove  that  when  tlie  laUer  was  formed  it  vaa  probably 
re-«pread  (rfnaHie)  and  piled  up  (/mbJ)  in  a  liquid  inch  aa  Boa-vatcr,  bnt 
before  It  hud  attained  a  certain  coiiatsteuee  trachyte  and  rvtinite  injectiotia 
bad  already  taken  iilaru.  The  producU  of  thcR:  first  ernptiona  of  lava 
vreie  aoon  didocated,  fraetmrcd,  and  rc-amnged  hy  a  cause  unknown  to 
QB,  but  which  is  very  probably  the  same  aa  that  which  lias  pnlveriwd  the 

■shy  aubstance  of  the  tufa so  that  a  certAin  time 

neccnarily  elapaed  before  the  breeriform  tulh  wni  able  to  aeltlc  don 
(«#  tn*t*f),  amanlidate  into  parallel  beds,  and  Ik  in  a  condition  to 
support  the  weight  uf  trachyttc  matter  which  was  poured  out  iff/ancMh) 
OXKt  It  in  Uic  furni  of  a  aheet." 
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But  wheucc  came  the  luanpaneRe  ?  The  fact  of  its  occiirreuce  Uirougb- 
oiit  the  tnfii  in  tiny  patcliL-B,  ami  iu  probable  presence,  too,  in  minnte 
proportions  in  the  mnpietitc  witli  whicb  the  rock  is  scattered,  incline 
one  to  think  that  mansaneac  vraa  sornvwliEiL  largrlj  present  in  the  lava* 
as  it  floweil,  or  |xu']iaim  it  woutd  be  nearer  the  tnith  to  aiy,  in  the  ashes 
«B  thf-T  flropiwyl  inio  tho  water.  The  tempemtare  of  the  hitt4.'r  n-oiOd, 
uudor  audi  ciiruiuittances,  be  irraduall}'  rai§i.-d  until  it  was  mure  or  less 
Bataratod  with  bi-carbonotc  of  Riangaacse,  together,  of  coorac,  with  some 
iron.  The  carbonatea  would  gmdunlly  be  oiidiTJud  by  the  froe  oxygen  in 
the  water,  or  they  wonld  lose  their  carbon  dioiiflc  by  heat,  and  diosiclc 
of  maTiganeee  and  peroxide  of  iron  would  Iw  deposited  in  titms.  The 
cooling  liaTing  reached  a  certain  Bt*^e,  and  only  a  small  propoiiiun  oP 
manganese  and  iron  renuiining  in  tlie  water,  gel&tinoita  silica,  holding 
Tariable  proportions  of  iron,  might  next  be  deposited,  film  upon  film;  the 
latter,  by  hardening  and  consolidation,  evenlnally  forming  tbe  jasper  roof, 
so  conspictioiiK  for  its  Ixuiutiful  coloaring  and  so  useful  in  exploitation. 

The  manganeae  bod  is  seen  to  ho  or  a  banded  strnctnrc,  minute  films 
of  peroxide  of  ii"oii  and  pyrolusite  alternating  with  films  of  yellowish 
fermgiuous  clay  (the  resalt  of  simple  mechanical  deposition),  and,  indeed, 
tlie  tufa  iL(i(.'lf  hei-o  and  there  allows  the  same  structure  ;  so,  whether  the 
above  explanation  be  trne  or  fe-lse,  these  fncts  are  a  sure  proof  tliat  all 
have  been  prodaccd  in  a  similar  way,  and  are  contempocancoos. 


MODK  OF  EXPLOITATIOS. 

The  bed  of  roanganeae,  as  well  oe  the  superposed  ochre,  is  worked  ont 
mainly  by  two  pdlcrieB,  no  ahnft  haTing  yet  been  sunk,  tlic  "Oalerie 
Marie,"  38  yiirds,  and  the  "Galerie  Camille,"  lo  y,inl8  above  sea-level. 
By  means  of  the  first  the  higher  portion  of  tbe  deposit  has  been  worked 
away.  Tbe  second  was  begun  in  1877,  and,  Iwing  only  Sil  feet  atmvo  sea- 
lerel,  by  its  mesvna  tbe  portions  of  the  seam  Mov  the  level  of  tbe  other 
gallerj-aj-e  being  exploited,    (fkc  Section,  Plate  XXII.)    ]t  also  forms  the 

*  Lttv».  u  «  mlD,  oantnin  bat  Xnmt  of  nuingnnna  or  nmic  at  oil,  h^it  andyMct 
■bow  Bovcrul  cxce|itii'iiis.  Saul  ill  uc-tnur1i.Tte  from  iMnbnn;  cimtuiii*  rn>iu  0  to  la 
9f  of  MuD.  A  "  iiitclntloiie "  from  Sordiiiiii  piv<j  '56  of  llic  tun?.  A  Bpfciinen 
o(  MuiiilUi«-D'li|<tcl(UO'tracbytu  (DrticlicJifcb)  jirlilvd  115  %  nf  Mn,0,,  and  anA'thcr 
ISG  Mii,0,.  Stmie  plioiioUt**  show  fpora  -5  to  I'tt  %  of  .MnO.  A  liftMlt  fiom 
the  Cape  ite  \Vrdi>  Ivlnndt  bod  :i  %.  and  th«  mine  kind  of  ntck  fiv>ni  Juva,  1*81  %  of 
MnO.  I^VAa  fmiii  Aiivcr^ic  jii-Iil  frniii  0  to  2  or  S  %  ut  MhO,  wliilti  uiii' mvc  uii 
ftiul^Ni*  11*  iiiiicb  as  ■111  96  (.Sia:  Uolli,  Viir  tlftlrinfAnal^trit.  18G1,  taA  Jteitragw 
tmr  Pelrogrtiffhie  dtr  plutoni4cieit  Otileint,  1869-1873.)  Altliuugh  msngiincw  onlj 
owun  Moejilinnalljr  in  mny  jnviportiuD  In  lavaa,  as  ■  matter  of  fact  msiigaiiciso  drpotUt 
a.n  not  cmninmi  111  tiilcitnii;  ri>cki. 
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dminiigc-lcvel  and  main  mincml-wny  of  the  mine.  Tlie  soction  of  the 
gftllery  is  7  by  6^  feet  within  the  timlxTS.  It  him  an  nrched  roof,  and 
cost  -15  francs  per  cmrent  metre,  ur  about  IOh.  Gd.  per  ruimiiig  foot.  It 
is  secDrcly  tiiul)«rcd  by  lug  nnil  cap  {iieccs,  cxc-cpt  ncur  the  cDtraoce,  irbero 
the  rock  IB  Rnfflcicntly  hnrd  to  stand  by  itst'lf. 

A  crosfl-cot  is  fii-st  drircu  out  from  the  piiWy  ill  Lhf!diri.«tionof  strike; 
a  rise  is  then  pot  up  from  this  cross  l«Tel  tlirou^h  the  Iwd;  niu&II  levels, 
4  to  4)  feet  liigh^  uid  kejit  upeu  by  good  timber  at  the  sides  uid  top,  are 
next  drircn  along  the  strike,  and  more  or  k-s  j»rolleI  with  the  cro«8-cDt» 
bolow.  Prom  these  traMyerec  galleries  any  number  of  working  fJacc* 
(chanttwa)  ttre  drirea  towuds  the  rise  of  the  lied.  (8ee  Noe.  1  to  7  on  the 
Plan.)  Two  niinere  work  in  each  diantiar.  The  ^'nmnd  in  worked  in  slioea. 
The  men  firet  hole  into  the  soft  cUy  floor  with  a  somewhat  carved  pick, 
bafiD);  a  hfimmer*hc«d  prolonged  some  inches  beyond  the  handk;.  The 
clay  which  they  constantly  throw  behind  them  forms  the  remblais,  with 
which  the  old  workiugft  are  filled  up.  A  single  prop  only  is  necessar? 
hero  and  there,  for  after  a  time  the  prcasiire  from  above  caiucB  the  floor 
to  swell  and  to  fill  np  any  Tficant  spaces,  at  the  same  time  rendering  the 
Gllinc;  more  compact.  The  manganese  is  afterwards  broogbt  down  by 
sledge-hammer  and  lung  and  thick  ued^i-s;  the  ore  is  then  wheeled  in 
barrows  to  the  shcwt  (fh^minee)  in  connection  with  the  crow-cni  leading 
to  the  main  gallery  bebw.  'Jlie  shoots  are  about  2  by  3  feet  section,  and 
are  {Jaccd  at  f^oin  8  to  6  feet  apart.  The  mineral  is  wheeled  along  the 
main  gallery  in  strong  iron  wagons  to  ore-roceplacles  on  the  bctch. 
Hem  it  undergoes  hand-picldug,  as  it  is  necessarily  mixed  with  some  vkj 
oii  account  of  its  friability.  Ore  of  three  qualities  is  obtained: — (1)  best* 
containing  S8  yer  cent,  of  pyrolnsite  and  npwarda^  (2)  seconds,  aboQt 
80  per  cent,  and  npwardg;  and  (3)  thirds,  nndcr  SO  per  cent. 

The  large  proiKntion  of  waltr  (20  per  cent-  and  upwards)  in  the  on 
M  sent  to  market  shows  that  Mtac  meuns  of  dtTing  it  shonld  be  adopted 
at  the  mine.  A  good  rooiid  sum  has  t>wu  spent  in  uttempla  to  form 
the  ore  into  solid  &ricka,  but  as  yet  no  satisfactory  resalt  has  been 
obtained. 

In  1882,  the  proportion  of  firat-cIasB  ore  was  90  per  oonu;  in  1888, 
best  10  per  cent.,  seconds  66  per  cent.,  thirds  S4  per  cent.,  bnt  in  the 
latter  year  picking  was  little  attended  to  as  a  hurge  contract  was  entered, 
into  for  the  dehvery  of  second  grade  ore. 

It  will  be  seen  that  tbe  mine  la  a  cheap  one  to  work,  oibcrwiae  It 
would  be  nselcfls  to  eiploit  with  any  shadow  of  suocvas  a  bed  of  jn  inchei* 
containing  only  on  an  averafce  80  per  cat.  of  mangaocM. 
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The  appcr  piUory  is  connected  with  the  ore-recepuiclw  on  tho  beach 
by  means  or  rails  and  an  iucliac^  pUac;  the  two  gallenc«  are  connected 
below  by  the  incliued  pUue  shown  in  rintt  XXIII. 

The  actual  cost  per  ton  oTvra  luudud  iuto  voGBela  at  Carlo  Forte  under 
the  above  method  is  as  follows : — 


QsLtiog  (abatliiffe) 

Uendiug  n«d  

Dthud?         

Qencr»l  npen»M,  iitduding  niBn&gcinpiit.  diKCb^nlilp,  tiu  to 

OoTcnimunt.  Jtc.  

Dead-worlc     ...  

Frvt^lit  tu  Carlo  Furl«  

LottdJngio  barluwid  niiloiulinf  to  aUirei 

Total      ...         16    t| 


9 

u 

7 
** 

2 
2| 


HISTUHY, 

Tbe  deposit  as  it  crops  out  b^re  nnd  tUvre  along  [n.nrljr  tht;  whole  Uae 
of  strike  miisL  long  a^  liavc  iitlrutit'd  atuiiitiuii.  Auconlin^'  tu  BuJdracco, 
the  "ferriferous  i-ocka"  of  the  western  end  of  the  island  were  referred  to 
by  Bellj  in  1761.  At  the  end  of  the  eighteenth  eenUiry  eoinc  escavor 
tiotift  wort'  made;  yellow  ch^Iii-o  wiia  found  to  be  soiu<iw!ihl  almndant,  red 
ochro  scarce,  while  the  oxide  of  manganese  wos  extracted  and  sold  at  Pa* 
kormo  for  trvin  1 6  to  1 8  francs  per  qui  ntaJ  ( canlarn).  T«e  Comte  du  Vargas 
cridently  refere  lo  these  opeiiitiona  when  he  says,  "On  adecoavcrti 
Saint-Pierre  tine  mine  demflnjranese."    {Jaitni.  fie  /'htjsigue,  1808,  p.  59.) 

For  alxxit  forty  yeani  after  thin  the  mine  ix-niainod  idle.  Wlien  La 
Marmoni  viHit-cU  the  iiUuud  in  183-1,  hu  noticed  some  tihallow  excavations 
in  tlieyc-1li)W  (»:\ik,  btit  tiotliing  wna  then  actually  being  wrought.  That 
the  bed  of  pyroloBite  had,  dining  tbia  period,  fjdien  into  ntter  obscority 
is  evident  from  the  fact  tliat,  altboupli  Barelli  describes  sixicinieus  of 
jasper,  trachyte,  nud  even  ochre  and  a  few  other  mincralB  obtaijied  irom 
ibis  Island,  be  makes  no  mention  of  manganoas  {op.  cii,  1885).  In  1847, 
ita  re-diftcijvery  was  annoanccd  in  tbe  Pifvhtumtfaf  (Jautir,  and  (or  ten 
years  up  lu  the  Lime  Ualdrocco  wrote  (1859),  tlie  yellow  ochre  and  man- 
ganese were  wroii^'hb  by  the  pcasaiits  on  a  small  scale.  Goiiin  gives  no 
fijjares  from  1851  to  I8C6  in  bis  Table  U,  but  merely  Qot«a,  "yw^/'jJica&t- 
jrtoilations  jHu  imporiantca."  Indeed,  up  to  1871,  tbe  extractions  were  in- 
termittent and  iiifiigttiiicaut,  and  tbe  minenil  not  being  fuund  eufficicntly 
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rich  in  oxyjjcn  for  chemical  purposes,  was  need  only  in  the  manuficture 
of  iron.  {Relmioni  itei  DrpitlaJo  Selia,  shUs  eendigione  deU  indiulrta 
luir  i£ola  di  Sardfgna,  1871.) 

In  1871,  the  Italian  Govenimeul  gnkoted  the  "  pcrmuaioos  of 
rescftrcb,"  Capo  Bccco  and  Capo  Roa&o,  to  two  French  propriet'jra  who 
worked  the  deposit  vigorousljr  for  some  years.  Acnonliiif;  to  Sella,  the 
two  cuncenions  are  of  the  date  1876, 

STATISTICS. 
The  foIUiwiDR  tabic  shows  the  prodoction  from  1S54  to  188S.     The 
figarcB  from  1860  to  1881  tnclusire,  nre  taken  from  the  GovernmcDt  re- 
turns, tboM  for  the  campaign  188S-8tt  are  from  the  books  on  the  mioc:^ 


1 

OMMMkin. 

(ITbB(>lMU«.1 

Vi]iMMrT«B 

iSSd/£lSti^ 

IRU 

Ckpo  ItOMO     

s-w 

48-6 

7 

I860 
IS71-2 
1M2-3 

Capo  Rotw     ... 
Ctpo  BccM     ... 
Both  eoBceaimi 

4H.98 
800 
44S 

48D 
46-0 
4&-0 

ISO 
470 

187S-4 

U                            19 

S79 

44-0 

S.U4 

1S71-6 

•  I                             » 

712 

IU17 

uw 

187HJ 

■  1                             It 

766 

Ul-fl 

S.0OO 

187fi-7 

4>ii«  caneevion 

1.790 

WO 

S,2M 

J877-8 

Both  eoncMtiinna 

2,670 

81-6 

4JC0I& 

1878M) 

11               ft                   •»» 

8.7S8 

27-0 

5.0W 

187»4I0 

II               tt                    — . 

8,738 

27-0 

6j(H6 

J8S0-1 

•■               ft                   *■. 

i30S 

27-0 

OgMft 

isai-2 

>f                   w 

8,900? 

20-0? 

8,900 

uaa-a 

tl                   u 

10.S3& 

9M? 

l(M3f 

Id  round  uutnbers,  39,MO0  tons  of  manganese  has  been  raiMd,  rfalinnff 
£S1,000.  ut  an  a^-erage  raluc  of  about  £1  Cs.  per  ton. 

Id  187!),  the  retuni  of  man^ncse  for  the  whole  of  Italy  was  only 
6,077  tona,  and  in  188(»,  ■'i,706ton8,or,  in  other  worda,  in  the  former  year, 
the  two  cottcewion*  of  C«po  Ro«bo  and  Capo  Becco  produced  nearly  four- 
flflhs  oftho  whole  rettim  of  mongiiaese  fur  tluit  year,  and  in  1880,  the 
proportion  had  rtacu  to  jlvc-siitlis.  But,  alihuugli  the  amount  of  man- 
gaocm  exploited  in  the  rest  of  the  kingdom  had  decreased  by  aboat  44& 
Ions,  the  value  of  the  ore  sold  from  the«e  emallcr  mioet  had  risen  fh>ia 
Mb.  to  41i.  per  ton. 


VAItaA1t(!9R   DEPOSIT  OP  BAlf   PmTaO. 

le  ftteady  decrcMe  in  valne  oPthe  C«po  Rc«ao  ore  fn>ru  I87J,  whou 

reached  the  m&ximnin  of  £2  8s.  Cd.  per  ton,  tn  1878,  when  ft  was 

■At\  fur  left!!  than  half  that,  nmounl:}  is  not  entire);'  due  to  a  falling 

tkct,  for  the  richest  portion  of  the  bed  was  worked  first,  and  Utterly, 
"ore  of  au  inferior  prado  1im  been  contracted  for  (30  %  of  dioxide). 

Tlie  present  value  of  ttio  second  (trade  ore  f.o.b.  nt  Carlo  Forte,  maf  be 
token  at  about  7d.  jicr  iinit  of  metal,  or  at  Is.  per  nnit  delivered  at  an 
English  pori. 

In  1878,  178  workmen  were  employed,  bnt  the  avera^  nnmljcr  from 
1875-9  was  126  per  nntium.  The  minti  is  idle  fmm  tlie  Ist  of  August  to 
the  Ist  orXoTcmtwr  in  each  jcnr,  owing  to  the  prcralcnce  of  inftmperk 
(b  kind  of  miliaria)  at  that  time  of  the  fi^ir.  The  miners  nre  chicdy 
from  TuE«anj;  Lhcy  fu-e  good  workmun.  iilUiongh  not  pHrticuIariy  steady. 
They  arc  paid  from  S^d.  to  OJd.,  or  on  an  average  (i  Jd.  to  T^d.  per  ton 
of  we  brought  onl  on  to  the  beach.  The  pickers  are  osimlly  Sjirdes,  and 
rcceirc  fW)ni  lOd.  to  la.  8d.  i>cr  day.  They  arc  Iiarmless  and  eteady,  but 
as  workmen  are  not  to  be  compiired  with  the  Tnscan  ininera,  altbongb 
they  irn  prove  hy  experience. 

Tlie  yellow  (dire,  which,  with  the  rarer  red  ochre,  is  wronght  by 
rises  put  up  from  the  flour,  eclls  at  from  ih  to  50  francs,  or  say  about 
£2  per  too,  delivered  to  the  port.  The  ore  at  Capo  Rosao  ia  londcd  into 
boats  of  H'om  7  do  10  toug  burden ;  it  is  then  taken  rutmd  the  iaknd  to 
Carlo  Forte,  where  it  is  stored  up  fui-  drying.  Whi-n  dry  it  in  hiaded 
into  Teasels  of  20O  Ions  burden  and  shipped  do  Kngliah  or  foreign  porta. 

The  concessions  were  obtained  from  the  Italian  (Joverumeut  on  liberal 
terms;  the  Com[inny  linvi:  tn  pay  annually  jC80  income  tax  and  £48 
royalty,  or  about  £1^0  in  all. 


FIH'nRE   EXPLOITATION. 

The  dip  of  the  bed  being  towards  land  it  is  erident  that  the  limit  of 
ciploitatiou  by  the  present  "  Oalerie  Camille"  will  soon  lie  reached.  This 
limit  varies  from  point  to  point  on  acctmnt  of  Ibt;  folding  of  the  bed 
along  the  line  of  strike.  Taking  the  latter  iutu  account,  and  allowing 
ainut  830  lbs.  for  each  equnre  yard  of  the  bed,,  the  onionnl  of  ore  that 
can  be  taken  away  down  to  the  floor  of  the  present  gallery  is  from  18,000 
to  20,0<)0  tons.  liuL  owing  to  the  narrowneos  of  the  workiugb  mid  the 
absence  of  aliafts,  with  the  exception  of  one  or  two  air-holes,  it  is  highly 
qncstionnbte  whether  this  tpjuntity  ciin  l)e  worked  nut.  iti  nuything  like  a 
rnaonable  time  without  Hinking  a  large  sbuft  to  the  dip  and  connecting 
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it  with  the  lower  gallery.  The  air  above  the  gallerj,  as  may  be  readily 
nmJIerstood,  is  eiceecUngly  sluggish,  and  the  temperature  abnormally  bigh. 
Althongh  the  mine  is  a\wve  Ka-Icvel  the  men  work  bare  to  the  waist 
eren  m  witit«r. 

At  Iho  writer's  roqncst .  M.  Lacroix,  the  surrojor  at  the  mine,  ieeted 
the  temperature  with  a  thermometer. 

1.  At  tilt  month  of  the  "  GaUri*  Catnillr"  it  wm  ll'-J  C-  or  &B^1  F. 

2.  At  FrntmetiM,  No.  2  ..      ISfS  t'.,  or  GS-'fl  F. 

3.  At  Chami'rr.  Xo.  2  ..      34*0  C.  «r  Tn"?  F. 

t>.,  u  Hkc  of  17^  F.,  and  in  another  cJumttfr  the  temperature  appeared  to 
be  several  degrees  higlior  than  thi». 

An  enlargement  of  the  workingfi  in  the  be(l  it«elf  by  taking  op  more 
of  the  floor  soenis  clesiraWle,  the  men  would  then  Iibtc  more  room  in 
which  to  work,  and  the  ventilation  wf>iilcl  \»  improved. 

A  double  line  of  raiis  eould  be  hiid  in  the  lower  gallery  for  an 
incrouacd  outpiil.  imd  the  carriace  of  tlic  ok  IVnm  the  bed  to  the  sea 
shontd  be  made  as  self-acting  ah  possible. 

The  necessity  of  aome  means  of  drying  and  condensing  the  ore  baa 
already  been  pointul  out.  Altiiotigh  the  item  of  general  cxpenacs, 
picking  and  freightage  might  possibly  be  reduced  3b.,  or  even  4b.  per  Ion, 
it  must  be  remembered  that  At  soon  u  the  bed  is  worked  below  the  lower 
gallery  the  cost  of  raising  the  ore,  tlie  wear  and  tear  of  machinery,  and 
the  interest  on  capital  inrestnl  wonid  no  doubt  exceed  the  above  amooot 
j)er  ton. 

An  eiBmicatiou  of  the  figures  given  will  show  that  the  margin  for 
profit,  at  the  present  price  of  the  ore,  is  amall,  too  Bmall  to  allow  one  to 
attach  mnch  commcrcml  importance  U>  tlie  deixwit  as  it  stands ;  but  the 
mine  has  been  of  valne  in  the  past,  for  it  has  nndonbtedly  (nr  a  whole 
derade  ftcrit  a  lan^e  quantity  of  maDgane^e  ore  to  the  market. 


The  following  "Notes  on  Microeoopic  Sections  of  Flocks  from  San 
Pietro,  BardiniH,"  by  Mr.  F.  W.  Rudler,  F.O.S.,  being  an  appendix  to 
Mr.  Hnlse's  paper,  were  read  : — 
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PLAN  OF  P.  PORTION    OF  THE   WORKINGS  OF  THE 

CAPO     ROSSO    MINE.     SAN    PIETRO, 

TO  JANUARY  27'."  lafl*. 

REFERENCE. 
y^r^i/tff.H  tui  fhr  fm/rr/r  ( 'ti/uHfr' 

da           //o    "fia/frjiJJfirir"  ^m 
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xiCROSCOPio  HKcrrojre  or  aocica  from  has  piktro. 


NOTES  ON   MICROaOOPlC  SECTIONS  OF   ROCKS  FROM 
SAX  PIETRO.  SARDINIA. 


Br  V.  W.  RUDLBR.  V.GS. 


No.  1. — This  is  a  section  of  a  tnu-li^tic  rock,  with  n  browtirsh  groand- 
moss,  coloured  with  i>croxi(]e  of  iron,  uiid  i1isp]aying  vcrj  ditttinct  fluxion- 
8t-riictur(>.  Ill  this  ^TOund-roaM  there  arc  embedded  crjrittals  ofisauidiQe, 
plugioclasc,  Qiid  biotite.  The  sonidine  occiim  in  ck-ar  prismtitic  crj-slali, 
showing  thfi  usiiEil  tmnsversc  fifstircs:  and  in  eomf;  cases  it  may  be  Ecen 
tlint  the  two  jKii-tioni*  of  a  ciTRtA)  )javc  Vconic  dialncnted,  m  ns  Co  present 
the  Rppearimoe  of  microscopic  ruidtin^.  The  btiitiU;,  or  brown  magDesian 
mica,  exhibits  the  cLai-auterigUc  dichmism  of  this  species.  Moki  of  the 
Bcctiom  htLTc  been  cut  acrose  the  clcavnge  plnnes,  so  Jis  Co  cxposu  the  edges 
of  the  lamina;,  and  they  also  show  the  usual  ragged  or  fringed  cnda  of 
biotitc  crystals.  Magnetitfi  is  present,  nnd  the  sectioa  is  traversed  by  a 
narrow  black  Tein,  which  mny  ptThrt|ie  be  a  airing  of  blatk  oxide  of 
maDgnnese. 

No.  S. — This  is  a  trachytic  rock,  prest-'UttntiSLiggeetiTerescmUaQoeto 
a  rhyolite.  Itii  f^roiind-miifs,  ridi  in  plussy  mftt.ter,  displaya  to  perfection 
that  kind  of  fluid. struct nrc  which  Prufessor  Rntley  hns  niipropriatc-ly 
designated  the  ilamofct'ml  strnctnre.  Tlirongh  this  base  are  gprinkled 
ciystala  of  felspar  mid  mica.  The  felspar  Keme  to  bi;  chiefly  plagioclaatic, 
with  the  wfil-kiiowii  banding  of  its  polysjnthctic  twin-crystals.  The 
crystuls  ent'loBc  Llebby  raaascs  of  glaRsy  motter,  which  mny  reprpscnt  an 
original  matrix  uince  partly  devitrilied.  The  intca  te  biocile,  in  charac- 
teristic forms.     Magnetite  is  also  present. 

No.  3. — This  section  is  miii-h  less  tninaparent  (.han  the  preceding,  and 
must  have  been  cut  fr^ira  a  rock  which  has  sufi'ered  alteration.  It  shows 
a  dark  brown  cluudy  ftroimd-niaas,  highly  churgec!  with  peroxide  of  iron, 
and  ill  mime  parts  almost  opaque.  Crystuls  of  pliigiuclasc  containing 
TariouB  endoraorphs,  are  porphyriticHlly  embedded  in  the  mairii.  These 
CTTstab  cairy  nim»;ron8  glaaa  cneloBurcs,  which  nro  pRibaWy  portions  of  a 
Titroona  base  cntanglt-d  in  the  felspar  during  ila  crystallization.     A  Utile 
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biotiu-  is  sprinkled  tbrouj^b  the  gi?ctioa.  As  the  blovpipe  reveals  the 
presence  of  manganese,  it  is  possible  that  certain  opaque  patches  in  the 
rock  umj  be  due  to  the  black  oxide  of  that  metal. 

Ko.  4. — Thig  section  of  tnff  dieplafs  an  aphaniiic  gronnd-maM,  with 
well-dctlucd  erystala  of  biotite,  having  curved  laminiB  nprinkled  through 
the  nuiea.  The  fl'lspar  Bcems  to  have  been  fur  Uie  most  pari  decomposed, 
and  removed  fri>ra  the  scctiuo,  leaving  only  licllovs  indicating  ita  former 
preKnoe.  A  black  material  occumDK  in  patchM  is  probably  in  part 
luagntitiic,  but  perliapa  alau  in  part  uxido  of  manganese. 

No.  6. — This  rock  has  snflered  much  dcoompoettion,  and  littJc  can 
be  said  about  iu  microitcopic  cbaracter.  It  presents  an  almost  opaque 
grouud-mosB,  contuioiag  altered  cryaUiIs  of  feUpur.  Tfa«  prodacU  of 
alLerutiuu  seem  to  be  tn  part  zeuMtic. 

No.  G. — Tbia  rock  in  similar  to  the  last,  but  the  granular  groimd- 
muB  is  miieb  li^'hter  in  culoiir.  Th«re  arc  (lakes  of  biotite  and  crystals 
of  felitpor  present ;  but  the  hitler  ha\-u  suOin-'d  much  dcoompOBitiun,  and 
are  partly  rttpreeented  by  Bcoondary  products. 

The  most  itiU-i-Mtiiig  poiuta  connected  with  th€««  San  Pietro  rocks, 
from  H  pvtn>logicaI  pdint  of  view,  arc  the  vitreous  character  of  soma  of  tli« 
ground-mafis,  the  Uaiuiful  fliixion-strucLure  which  it  proseots,  and  the 
absence  of  qoartz  in  all  th«  specimens. 


During  the  reading  of  Mr.  Rudter's  notes,  Professors  Lcbour  and 
Bedaon,  by  means  of  a  lantern,  showed  specimens  of  the  rock. 

Mr.  W.  0.  Laws  proposed  a  vot«  of  thanks  to  Mr.  Hulsc  for  bis  paper, 
■ud  to  Professor  Lebour  for  comuuui<»Liiig  it ;  also  to  Professor  Bedson 
for  the  illu&tratioufi  by  the  lantern. 

Ur.  Robinson  seconded  the  motion,  and  it  was  agreed  to. 

PROTESSOK  Ledouu  Said,  he  believed  every  one  of  thv  specimens  of 
rock  mentioned  in  the  jKtper  were  represented  by  small  speciuvus  upon 
the  tabic,  oud  numbered  in  the  same  ws^y  as  the  sections  in  the  paper. 
Mr.  Itudler's  pctrological  deecriptioos  (giren  a«  an  Appendix  to  the  paper) 
were  extremely  technical,  and  except  to  a  pelrologist  wore  almost  anreod- 
ftble.  If  any  one  liked  to  louk  at  the  sections  they  could  do  so  iu  his 
(Ur.  Lcbour'a)  room  by  mcami  uf  tiie  insLmmenU 


The  following  paper  on  "The  Uarssat  lAmp."  by  Mr.  M.  Walton 
Brvwu,  wu  read  ^ 


THE  MARSAt'T  LAMP. 


Ifll 


ON  THE  MAttSAUT  LAMP. 


Bi  M.  WAM-OX  BROWN. 


Tbi8  nfttr  Tuiniog  lamp,  thfi  recent  invcntiou  of  Mr.  J.  B.  Marsatit,*  tho 
chief  engineer  to  the  Besseges  Coal  Compaay.  esbibits  in  gcueral  form 
and  conslrnction  thn  Mu(»eler  type. 

lbs  construction  is  detailed  in  Flatc  XXIV..  showing  tlic  foUowing 
p«rt8:— 

(a)  Oil  reservoir  and  wick  holder. 
(6)  G1d«s. 

(«)  Frame  for  containing  the  glass. 
(d>  Inner  gsnze. 

(«)  Outer  gaozc  attached  to  a  coppor  flange. 
(/)  Protecting  shield. 
There  is  nothing  special  in  the  lamp  bottom  with  the  eiception  of  the 
high  position  nnd  use  of  a  flnt  wick ;   thiH  hus  been  adopted  ho  as  tn 
incrcafw  th«  mzo.  of  tlic  wiek  ntnl  the  lightinjj  power  of  the  lamp. 

The  glaM  used  i»  of  considerable  thickness  and  oircfully  groimd  at 
"both  ends  to  secure  an  efficient  pint  when  the  bottom  ia  screwed  on. 
The  internal  diameter  of  the  glass  la  the  aarae  as  that  of  the  lower  portion 
of  the  inner  ganze. 

The  inner  gaozc  affords  a  Inrge  surface  for  the  cooling  and  escape 
of  the  burnt  guees. 

Tlie  outer  gauze  iguttudied  to  a  ojpjicr  flange  which  holdn  the  top  of 

the  gl&BS. 

The  protecting  shield  is  rcmoviible  and  ia  nmde  indqwndent,  or  not,  of 
the  lamp  when  locked.  It  i«  ruruisheil  at  the  bottom  with  openings  fur 
the  feed  air,  placed  as  low  as  poasibte,  so  us  to  be  oppiisite  the  ring  ut  the 
bottom  of  the  gauze  and  prevent  the  direct  ontry  of  horirfliital  ourrenta 
of  air  into  the  lamp. 

*  In  Vol  LXXII.,  vage  248,  of  Clie  Prvc«ediutr<  ot  Ha-  liiotitution  of  Civil  En* 
^ncen,  then  u  an  abatrsct  nf  n  paper  written  bj  Mr.  J.  B.  Marunt  h)mw]f  mi  thia 
subject. 
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Opcntngp  for  the  exit  of  iho  stnoke  are  provided  at  the  Cop  of  the 
sliicld,  wliinli  may  \m  cavered  by  n  riiif;  to  destruj  the  action  of  currenta 
of  air  on  the  top  of  tfie  Inmp. 

The  tnnntir»ctuT«r8  in  Great  Britain  are  Meura.  J.  MilU  and  Sons,  oP 
Newoastlc-iipon-Trnc,  who  add  n  simple,  chcnp,  and  cO'ectireamnftemcDt 
for  simulcnnontisly  locking  the  oil  reservoir,  fruiiieT  and  protecting  ahield. 
This  lock,  the  invention  of  Mr.  W.  J.  A.  Ryder,  may  be  descrilwd  m 
follows : — The  protecting  shield  is  atbiuhecl  to  a  bnias  rim  which  acrcwB  oo 
to  the  frame  of  the  lamp,  to  which  the  oil  reservoir  ia  similarly  actautied. 
One  of  the  pillars  of  the  frame  of  the  tamp  ia  momhle,  ond  by  placing  (t  into 
sockets  pierci-d  in  the  rim  of  tho  sEiicId  and  in  the  oil  reservoir,  and  fastcDiogf 
Llie  pillar  with  a  lead  plug,  or  {ladlack,  the  whole  of  the  parts  of  the  lamp  are 
securely  locked  Uigutber.  The  same  arrangement  of  the  movable  pillar 
can  be  used  for  looking  the  shield  only,  and  allowing  the  pillar  to  rest  on 
the  oil  1-cservoir,  so  th»t  it  fsunot  be  withdrawn  from  tbo  socket  in  the 
rim  of  the  shield;  in  this  cuse  the  oil  reterroir  will  be  looked  to  the  frame 
by  aay  of  the  usual  methods. 

In  the  construction  of  the  lamp  Mr.  Maraaut  hns  carafunj  taken  the 
following  influences  into  consideration  :— 

The  internal  volume  of  the  lamp,  and  the  rutio  botwocn  the 

rolame  and  the  anrfaoe  of  gaai/c. 
Inflnence  of  the  burnt  gases. 
Mode  of  admission  uf  the  air  supply. 

From  experiments  mo^le  by  placing  lamps  into  a  bell  in  order  to 
receive  the  gas,  and  then  lowering  them  to  its  edge,  it  was  found  that 
lamps  of  large  internal  volume  were  dangeroos,  in  consequence  of  the 
violence  of  the  internal  cx])Io5ionB  and  of  the  relative  frequency  of  tbe 
external  ignitions.  Hxperimentsof  this  nature  appear  to  re-prodnce  more 
or  less  what  must  frequently  bo  done  with  either  a  fall  or  rcdnoed  flame  )a 
fiery  mines,  in  order  to  ascertain  the  presence  of  gas. 

Again,  when  the  gnnze  of  a  Ump  was  partiolljr  obstructed  by  a  hand  of 
paper  placed  around  it,  it  was  found  thac  the  external  explosions  were  much 
more  frequent  when  the  surface  for  the  escape  of  the  gases  was  diminished. 

In  two  types  of  the  Maeaeler  lamp,  only  diOering  in  internal  rolame^ 
out  of  about  2,S00  cxperimenia  with  each  lamp,  the  one  nf  latger  i-olnme 
fired  96  times,  whereas  the  one  of  smaller  volume  only  fired  bG  tiroes. 

Many  interesting  experiments  may  be  made  to  show  tbe  influenoe  of 
ttie  burnt  gases.  Thus,  with  a  Mueselcr  chimney  without  tbe  diaphragm 
added  to  a  Clanny  lamp,  in  a  series  of  £17  trials  there  wen  aeven  external 
expk«ious,  whilst  in  7G0  trials  the  ordinary  Clanny  only  fired  oboa, 


igaio.  with  tt>e  Addition  of  a  Roscnkranu  chimney  to  a  Boi;  Ininp, 
there  were  three  extcnial  explosions  in  181  triali,  whilst  the  simple  Doty 
Ump  did  not  fire  once  iii  2,094  trials. 

It  appears,  therefore,  that  the  iBolatioii  bjr  an;  tnciins  of  the  hnmt 
gmen  is  so  element  of  danger,  and  that  the  pnrt  performed  br  theac  trasct 
(the  dilution  of  the  exploairo  mixtnre  in  its  approach  to  the  flame) 
constitatcs  an  element  of  safety  iu  tiie  djuiny  and  IJoty  lamps. 

Tlie  mode  of  admiBsinn  of  chc  nir  supply  muKi  lUso  be  considered. 
By  tesc«  in  the  hell  it  is  seen  that  the  flame  of  the  explosion  rarely 
cxtenda  below  the  lerel  of  t]ie  flame  of  the  lamp,  when  the  air  is  admitted 
from  above.  In  the  cam  of  a  high  wiclc.  the  phenomena  is  veiy 
apparent :  there  appears  to  be  a  ciishion  of  nir  nt  the  Imttom  of  the 
gla«,  which  reduces  the  explosive  volume,  and  whoae  elaatioity  must 
reduce  the  intensity  of  the  cxploaion.  Fhim  experiments  npon  the 
Boty  lamp,  in  which  the  nir  deacenHs  from  above,  and  the  Westphalinn 
lamp,  with  air  odmitteil  be!ow  the  f^laaa,  with  lamps  of  the  same  shape, 
volome.  and  ijcauze.  it  was  found  that  whili!t  the  Boty  lamp  did  not 
cause  one  external  explosion  in  2,091  trials,  tlie  UVstphrJian  lamp  failed 
thrice  out  of  G40  triula.  The  plnss  in  thf  bc  lamps  must  ho  as  detrinifntal 
aa  the  hand  of  paper  partially  obBtnictin^  the  jjanzft.  and  the  liiihire  of 
tlie  Wcstphalian  lamp  can  only  be  attributed  to  the  altered  position  of 
the  rIbss  (or  the  band  of  [upeD,  in  fact,  to  the  ndmia'^ion  of  tin-  nir 
helow  the  glasa. 

This  is  proved  by  experiuKnta  upon  a  Gard-Davy  lftmi>,  with  a 
gaozc  2|  inches  diameter.  This  lamp  was airaiifi^ed  by  mesins  of  handaof 
paper,  to  simnlale  an  arran^ment  like  the  Boty  lamp,  admitting  the  air 
from  above;  and,  like  the  WeAtphalian  lamp,  so  placed  tliat  the  air  wus 
admitted  partly  froia  above  and  portly  from  below  the  paper  by  an  open 
rinp. 

The  trial  of  these  two  arrangementfi  afforded  a  fail'  tent  of  iho  modw 
of  admitdnp  the  air  supply.  In  1-J4  trials  with  the  Uoty  arranpement, 
the  internal  erplosions  were  mnch  less  violent,  and  afforded  only  one 
extermil  eijiioBion ;  whilst  the  Westphaliau  nrrangemcnt  gave  tliree  ex- 
ternal cx[ilo6ioTis  in  55  trials. 

If  the  wick-hoidcr  is  raised  in  a  lamp  snppJied  with  air  from  abtive,  it 
will  have  the  same  effect  us  ruduciug  the  lieipht  of  tlie  pliiw,  and  at  the 
same  time  It  mast  increaac  the  nentml  spm^e  at  the  bottom  of  the  lamp; 
and  from  Messrs.  Mallard  and  Le  Chntclier'a  experiments  on  explosive 
mixtnrea  in  tubes,  it  so^'ms  probable  that  this  modification  will  liuve  ita 
advantai^es,  and  prewnt  in  atlditlon  the  conBequences  which  might  result 
from  closing  the  bottom  of  the  lamp. 
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Repeated  trials  Uavt;  ekowD  the  insufficiency  of  a  smgle  gauzo.  Thus, 
a  Oanl-Dav^  lamp,  with  gausoof  2§-inch  diameter,  gave  repeated  failures, 
bnt  the  addition  of  an  inner  ganze  Rcparatcd  a  tittle  from  the  oiit«r  one, 
mrel;  allowed  the  passage  of  the  Same  to  the  outside.  Ttro  similar  gaaz«a 
in  the  Jiotj  lump  have  alirays  resisted  the  flame,  ercn  with  the  addition 
of  the  Mucdclcr  chimney  without  the  dinphmgm, 

Tlie  latter  result  is  of  importance,  as  it  practically  confinna  what  has 
already  been  said  npon  the  luQuenoe  of  the  bamt  gases,  and  the  mode  of 
admission  of  tJic  air. 

The  danger  of  the  varying  velocitira  and  direction  of  CTploMve  cnr- 
renU  upon  safety  lamps  has  been  frequently  shown  in  various experimenta. 
The  remedy  can  be  ixadily  applied  to  most  of  the  lamps  in  use  by  the 
addition  of  a  suitable  shield.  The  adoption  of  a  shield  is  by  no  means  a 
new  idea.  The  Stephenson  lamp  is  a  practical  instance  of  tta  nsefol 
application,  and  Davy  pointed  out  iU  advantages  at  a  very  early  period 
afler  the  intmduotiun  uf  lamiw. 

The  moat  primitive  is  the  extemni  shield  attached  to  the  iVame  of  a 
Davy  lamp,  whoee  nsc  is  mainly  to  preserve  the  light.  Another  variety 
is  the  addition  ofa  ring  of  ^lass,  which  (whilst  being  efficacioui  against 
currents)  is  certainly  dangbroiis,  fur  it  repnxlucea  the  arrangement  ofa 
band  of  pai^er,  Uie  danger  of  which  hra  been  deecriM. 

The  use  of  a  high  internal  ahield,  as  in  the  case  of  ttte  Btepbcnaon 
lamp,  muBt  tie  diingemufl  in  tlic  event  of  intcmJil  explosion,  although  it 
enables  the  tamp  to  resist  the  tffeeta  of  explosive  corrents  at  high 
velocities  even  better  tlian  the  Maeeeler ;  it  will  act  in  the  Bame  manner 
as  the  hand  of  pBper,and  prove  thecaose  nf  failure  when  Inert  in  the  bell. 

It  ia  therefore  evident  that  the  shield  (in  order  to  be  most  nsefol) 
most  be  placed  ontndc  and  at  some  distaiCMX  ftom  the  ganze. 

Tlic  advanlages  claimed  by  Mr.  Muiaaut  fur  his  hunp,  and  wUidi 
have  now  been  verified  by  nnmerona  experiments,  ore  : — 

1 .  It  does  not  go  ont  bo  readily,  when  inclined,  as  ttic  Mneaoler 
lamp,  and  cannot )»  inclined  R^r  such  a  length  of  time  so 
that  the  flame  may  crack  or  smoke  the  glass ; 

3.  It  is  not  eitingoisbed  in  vertical  aaoending  or  denending 

cnrreniB  of  air; 
8.    It  does  not  canac  external  explosion  when  exposed  to  rapid 
cxphfeive  eurrents  uuilcr  ordinary  conditiona  i 

4.  Tt  docs  not  canse  pxtemnl  explosion  when  introdured  inio 

■till  cxptosiro  mixttim : 

5.  The  games  tr«  protsct«d  firom  external  injiuy  by  dust  or 

water  J 


THR  HARAACT   LAHP. 

C.    The  barnt   paws    n?«iiUiug    from    internal  explosion  vn 
mumcatarily  rctaiocd  mtliin  the  ehicld,  and  aid  iq  the 
extincUuu  of  Uiu  iuin|)  liy  mixing  with  Uui  iiir  sujijilj ; 
7.    The  lamp  can  be  Kadily  cxtiugtUEtbed  when  mjiiirod  h; 
obstTDctin};  the  anpply  and  smoke  openiDgs  hy  mcani  of 
the  band  or  jiic^i>t. 
The  writer  is  Indebted  to  the  courtesy  oT  Hr.  Uftreatit  fur  the  dcLaita 
of  bis  cxpcrimcnta  npon  aafetj  mining  kmps,  which  were  communicated 
to  the  Societo  de  I'lndnstrie  Minerale,  and  are  contained  in  Volume  XII. 
of  their  Colleuo. 


The  Peesiiiest  said,  they  hud  heard  a  very  interesting  paper  on  a 
subject  vf  imporUiuc«>  and  lie  would  be  glad  to  hear  any  remarks  upon  it. 

Mr.  Steavbnson  &ud,  hi<  th»Uj;lit.  lUi<  Mumant  lamp  un  exi;{-CiLliugly 
good  lump.  He  had  usgiI  it  once  or  twice  in  the  pit  aiid  it  gave  a  good 
light  lie  did  not  ace  in  what  wiiy  it  differed  from  the  Miies^-lcr  lamp. 
Of  course  t)ie  (ju^Ciou  aroac  whether  such  Iieavy  himps  ntrc  ticcegaary. 
Thoy  coiild  be  used  very  well  fur  Iieweni,  but  wln.^n  odk-iiiJs  got  liulil  of 
them  they  were  rather  hcai-y  to  carry  alwut  in  the  wnall  pftMagc  ways. 
If  they  want^.'d  a  useful  lamp  and  one  which  gave  a  good  Light  for  hewers, 
the  Marenul  seemed  l-u  Kim  an  exceedingly  good  one. 

Mr.  Rut'TLKDUE  said  lie  would  like  to  know  where  the  Maraaut  Ump 
gave  increased  secnrity  over  the  old  Clanuy  lamp  which  had  been  in  um 
for  years  and  was  in  uae  to-day.  He  believed  that  the  weakest  place  In 
the  Clanuy  lamp  was  the  glaiw. 

The  President  suirl,  tlic  difficulty  they  encountered  in  osing  new 
lamps  was,  that  the  siifur  they  were,  the  mum  dilEcult  it  became  to 
work  with  them.  He  had  used  the  Mnramit  lamp,  but  without  practical 
success.  Tliu  workmen  did  not  like  il.  The  light  in  the  Marsaut 
lamp  went  out  very  caatly  iu  a  curivnt.  lie  had  tried  two  of  these  lamps, 
and  he  could  not  gut  the  workuivn  u>  take  to  them  ;  but  he  did  not  know 
that  great  stre^  could  be  laid  on  clii»,  btunusc  he  hmi  the  i^arne  experience 
when  introdncing  the  Mncseler  lamp.  In  many  pits,  especially  in  South 
Wales,  the  workmen  would  not  hec  the  Mueeeler  at  all.  In  other  places, 
in  the  county  of  Durlmiu  for  iuslaiice,  there  was  no  difUculty  in  intraducing 
the  Mueseler  lamp,  and  after  using  it  for  socno  liino  the  men  seemed  to 
like  it  as  well  as  the  Clanny  or  any  other  knip.  Certainly  the  workmen 
in  Wales  had  to  set  thc-ii'  timl'er,  and  a  Inii^p  was  suljjvct  there  to  being 
turtied  more  on  ouc  side,  and  the  UghL  went  out  more  cosily. 
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Mr.  Steatksson  said,  ho  was  glad,  to  too  Mr.  WiUii  present.  Mr. 
Willis  had  had  a  Inrgc  expericnct;  m  rcpLrd  to  lompe,  and  ihe;  would  be 
glad  to  know  whether  he  had  ever  met  wilh  nn  cxploave  atmosphere 
where  the  carraot  n-o*  tV«n  5  or  10  feet  a  second.  In  the  case  of  h 
blower  they  need  not  go  i»sn*  it,  and  if  they  ilid  m  with  a  Qoordj  lamp  il 
wonld  f^n  ont.  If  a  lamp  could  be  mndc  as  light  as  the  Darj  lamp,  and 
at  the  same  lime  »af«r,  they  would  he  fjlad  to  have  it.  He  thought 
the  Uiicsclcr  lamp  yvu  as  SBfe  as  any  lamp  he  knew  for  the  use  of 
hewers. 

Mr.  Walton  Browx  thought  Mr.  Manuiut  did  not  claim  that  his  was 
a  perfect  lamp,  fant  only  that  it  was  an  improvement  upon  tlie  Mueaeler 
type  of  lamp.  The  Marsaut  lamp  did  not  contain  the  cliimney  and 
horizontal  diaphragm  of  the  Miicscler  lump.  The  Boty  lamp  was  practi- 
cally the  same  m  the  Cltinny  lamp,  inasmnfili  as  the  air  was  admitted 
0T«r  the  top  of  the  glass.  The  ■\Vc»li)liiilian  lamp  nas  similar  to  the 
Clanny  ty]K!  of  lamp,  having  no  chimney  or  diaphragm,  and  the  air 
came  partly  under  the  bottom  of,  and  partly  over  the  top  of  the  f^lttta. 
At  several  large  collieries  in  the  north  where  this  lamp  was  partly  used, 
the  workmen  said  thoy  liked  it  better  thau  the  Mueeeler  because  it  did 
DOC  go  out  BO  readily  when  tilted. 

The  PBEfliDBXT  observed  that  be  did  not  say  when  tilted,  bat  that  a 
Marsaut  lamp  goes  ont  more  readily  in  a  current  than  the  Mucseler. 

Ur.  Walton  Browa* — Eipcriments  show  ttiat  the  Marsaul  lamp 
Bafcly  withstands  currents  of  more  than  40  feet  per  second. 

Mr.  .T.  D.  WtusoTT  said  be  had  CO  JTorenut  lamps  in  nse  for  fonr 
months,  and  never  heard  of  one  going  ont  in  a  cnrrent. 

The  raEKi]}K.VT — Information  of  this  kind  can  only  be  obtained 
(torn  the  praotienl  experience  of  workmen ;  and  there  is  Ibis  dtfflcnUj  in 
getting  correct  informalion,  that  if  a  man  docs  not  like  a  lamp,  be  pata 
it  out  ou  purpose. 

Mr.  WII.SOX  said,  ho  thought  that  the  Martant  gave  the  best  light 
and  did  not  go  out  as  rt»dily  us  other  kmps.  Altogetiier  he  had  had  no 
oomplaint  about  it.  When  any  new  inrentiou  was  bnwght  forward  tin 
mett  nrged  various  grievances  about  it.  but  in  regard  to  the  Marsant 
hunp  there  hod  not  been  any  at  alt ;  it  had  given  every  saUsfactlon. 

Mr.  Wai.to!t  BnowK  said,  the  Marsant  lamp  was  safer  tbno  the 
Clanny  lamp,  inoitmuch  as  it  was  less  alTected  by  rapid  ccrrents  of  air. 

The  Pbbbidevt  said,  he  took  it  that  the  Uatsaat  tamp  w«s  safer 
than  the  Clanny  wae>  bccansc  if  they  took  a  Clanny  into  on  cxplosin 
lUawephcre  they  g)it  the  gauae  gFadnally  5Unl  wiib  inflammable  ga* 
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wlucb  might  paw  tbe  flame.  The  Claun^  paiMeil  ihe  flnnw  in  tliv  tipgier 
part,  and  Dot  in  the  f^Ian ;  and  thcrefon.'  it  was  the  upper  part  thnt  vra» 
the  weak  pcirt  of  the  Clanny.  and  not  tlic  glas.  It  might  hnppeii  that  a 
liglaa*  was  broken,  but  this  was  of  very  rare  ownirrence. 

Kr.  Wai.tos  Brown — ^The  Marsatit  lamp  baa  two,  whei-ws  tlie 
Clanny  lamp  has  only  one  gauze.  The  flhicld  of  the  Marsaut  lamp  pro- 
tects the  gunzes  from  the  effects  of  rapid  cnrrciite  of  air.  which  might, 
when  thn  lump  fired  intcrnallT,  iwss  the  flame  awl  cause  externa]  ignition. 

Mr.  RoVTt.RDaR  Kii'l  he  had  uomc  ext^riynce  of  the  Olanny  hunp. 
There  was,  first,  the  tcmpenttnre  of  the  lamp  itself,  it  being  pat  together 
U>  a  t^npcmture  of  50  degreoH  in  the  lamp  cabin  :  and  when  they  got  to 
the  fece  in  the  mine,  tlir-iv  wjw  pcrhajis  84  or  fl.")  dcgreoa  of  heat,  and  the 
additional  heat  of  the  JHinii;  iwid  when  ihey  came  back  to  the  c:>o]er 
atmosphere,  they  would  liud  thL-  glass  of  the  lamp  very  slack,  which  has 
always  cailficd  it  to  !«  lnokc<l  on  with  siiBpieion. 

Mr.  Walton  Browx— In  pntting  a  lamp  together  tiie  glass  ahocild 
out  be  locked  up  too  tightly,  as  there  would  be  a  risk  of  breaking  it.  In 
any  lamp  with  a  glass  there  is  trouble  with  the  oJcpaneioTi  of  the  parts, 
due  to  \Tiriationa  of  temperature. 

Mr.  Stratessos  had  great  pleasure  in  propowng  a  vote  of  thanka  to 
ill,  Walton  Brown  for  having  brought  the  Mai'aaut  lamp  under  their 
^potioe.  They  had  long  heard  of  it  upon  the  Continent  and  in  other 
irta  of  England,  and  it  wa?  right  that  thii  Institute  should  koow  all 
■bout  it. 

Mr.  W.  0.  IjiWfi  seconded  the  vote  of  thank^  and  it  was  agreed  to. 


The  Premdent  anuomiued  that  Professor  Leboor's  paper  "  On  the 
Breccift-Gashea  of  the  Durliam  coast,  and  some  recent  Earth-Sliakea  at 
Snnderland,"  was  open  for  discnfsinn. 

The  Secrbtabv  said  Mr.  Bichard  Forster  had  sent  a  diagram  showing 
the  height  of  water  at  the  back  of  the  lolibing  at  Murton  Colliery, 
during  the  year  1R80  to  the  preeent  time,  but  was  unavoidably  unable  to 
be  present  himBelf,  and  wiwhed,  even  if  the  dincusaion  took  place  now, 
that  it  should  not  bo  finally  closed  ontil  he  was  able  Co  attend. 

Professor  Lebour  said,  if  Mr.  Forster  had  been  present  to  exjilain 
the  diagram,  he  (Pmfeasor  Lebonr)  would  have  had  something  w  aay 
upon  the  subject;  but,  in  Mr.  Forster's  ahsenoo,  he  would  postpone  his 
remarks  until  the  adjourned  discussion. 

The  diijQUiision  was  sdjonrued. 
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Mr.  M.  WiJtou  Brown'a  paper  "Oa  the  Obserratioa  of  Earth-Shakes 
or  Tremors,  in  order  to  foretell  the  issue  of  sudden  Oatborsta  of  Fire- 
Damp,"  was  then  discussed. 

The  Secuetabt  saiil  &[r.  Hrown  had  in  the  room  an  instrumont  b; 
ni'pans  at  which  carth-shnkcs  might  Im  recorded. 

Mr.  Brows  anid  he  had  phccd  the  Tiiae-hino  ready  for  use  before  the 
beginning  or  the  meeting,  and  the  uHciilatiou  or  tilting  of  the  floor  cauKd 
hy  people  entering  the  room  was  orally  ehown  by  tlie  ringing  of  ibo 
Bttiiched  bell.  If  the  machine  were  placed  on  the  locality  where  the 
earth'shakes  had  been  felt  at  Sundcrlnnrl,  he  thoagbt  it  would  show  that 
the  eai-lli-sliEikcs  were  atill  going  on.  A  month  ago,  «ome  people  liring 
in  the  nei^hliourhood  of  SnndoHand  liad  n^aiu  felt  the  shakes.  lie  had 
lent  a  letter  on  the  Hubjcct  lo  Professor  .1.  A.  En-ing.  who  had  been  con- 
nectc<l  with  tho  ubacrration  of  earth-sliakes  in  Japan,  bat  who  hud 
recently  returned  home,  and  waa  now  connected  with  the  Unirersity  at 
Dundee,  and  that  gvDtleman  had  replied  as  follcrwa  : — 

DvtTaasrrx  Coixeox,  Drsoii, 

Usti  Sib,— I  *ni  murb  tiiterMt«iI  lu  tli«  infurmttion  jm  givt  tat  about  tlw  rv««nt 
ud  rnnorlitbl;  frwiuctit  nrt1)i|iiitke«  nt  Snnderland.  1  notice  bj  the  tiUe  of  ■tatl>U«i 
of  (bork*  tv'-t  from  Decvmber  to  April  Itut,  ihst  tbtij  were  thm  occiirriDtt  kt  Ihv  nta 
of  lAiif  or  l«D  a  month  on  the  artTB^.  Cui  yoa  tell  me  whether  tlwy  liav*  ooatiiwMl 
with  unvtliintf  IU[«  thb  frc<|u«ncj,  and  nhitlier  tUef  mn  (till  u  ■£(!¥&  Cbd  joa aho 
tcU  me  Bnythliig  oito  llieaitontoier  tikick  ■(>;  one  ihock  »  feltj  Mbdlwt  tbe  pbeM 
affected  «7c  iiamedintel;  ov«r  or  oloea  to  raal-worUD^j  aaJ  irhat  are  tbe  goologiod 
fektnrt4  I'f  llir  dittricL 

Ktcti  If  thc««  fcbock*  are  iwi  to  uotliiii)r  eUe  llian  bll«  tn  eoaljriU,  it  Ii  a  natte  of 
notmMi  iritereet  to  nbtaiu  eiael  knowled^bjiMtromcntdotMenrfttionof  tlwclianrtcT 
of  thr  movemrnt*  «liicli  tW  i^irfwe  o1  th«  ground  iwrf'^nnt. 

Tbii^  in  fact,  ii  a  much  more  intcmting  and  IroparMiit  )iut  of  |1n>  eiupiirj  Uuu  llw 
tnon  record  of  Uia  time*  at  which  thv  abocks  ^n  Mt.  For  tli«  btttr  parpow*  ponda- 
Inia  contact  breaker  (aiich  u  ,vou  name).  nJUcli  either  atofe  a  dock  or  (better)  regitt^f* 
the  {xniltio:!  of  lli<-  tiaitd  a[  tb«  time  nf  Ihi-  ilini-V,  nill  aniiKer  verj  wpll. 

But  it  B|»]i«ani  fruin  tlie  table  you  leiTd  that  from  December  to  April  the  tnqataej 
of  tbne  ibuck*  vn»  inorv  thnu  ktifEcimt  in  wamut  llw  cfltutmrtion  and  a«e  of  Itietni. 
venti  which  woald  ipvoan  oxart  nnal,T'i«  nf  i he  mollaiii  and  If  tbethoekabavaiiotjret 
DDtaUj^  diminiiltcd  in  freqtMincj,  I  vtuiikl  ■tronKljr  adviaa  lite  tmnwdiate  axainiaatloa  of 
IIhii)  iu  lldi  way, 

Tbia  u  a  kii)d  of  »ork  which  I  did  iu  JB|ian  fur  aunw  year*,  wltb  randia  which  ar* 
dgaerihvd  ts  tlie  Mcraolr  I  nnd  joa  alotig  with  tltlt  letter. 

From  the  dfacrtptioa  givta  of  tbeao  Sunderland  tboek*  It  i*  clear  tW  the  mom  tjft 
of  iHtruntMita  which  I  lued  in  Japan  would  icrrv  well  to  gUv  reevKb  of  thm.  Of 
theM  tha  BMMl  laiiifactoirr  and  cnnTantMl  U  tha  Ooriioalal  Benilulan  SeiBaMgtipb 
Ivc  bohaoatal  mure  me.  it.  aud  tlia  V'aclieal'UMftMM  SaUMMyia^  tit  rtniflii  i 
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Both  inslraiaouU  caa  be  tvt  to  giie  ncurvli  on  the  nine  mrolriiiff  imoked-glui 
pUte.  Tlut  i»pen.<e  o(  coustractiag  luul  Mtliug  up  of  *acU  a  M!i>iiir^[n|ili  would  be,  I 
tma^na,  about  £25. 

Oood  nralta  oonld  b«  got  front  it  only  bj  tlte  Ckpcadiburo  of  much  earn  and  psim 
on  tbt  part  of  tlio  obMirer  wlia  QDiIertnliM  ilio  clitrtre  of  the  tnatmnioDt;  but.  iiidocd. 
irilbout  this  TM  Mrth^nakf  obvrrationg  liitrc  anj-  i-aluc. 

If  jou  wc  jonr  traj  to  WtltntinK  obtcrvntioii*,  I  fliould  be  vurjr  gtnd  to  tapnintvnd 
the  coiutniction  of  Hnitabic  iiutminentii,  ntifl  to  lUnct  Oitir  bh. 

rccbapa  joq  otn  obtola  •  grant  froui  «otn«  looal  ■cieutllle  locivty  to  cover  Ul0 
expetuw. 

I  thall  b«  f>lul  to  bmr  fiirtLer  from  5011  ou  tills  very  ink-nttiiif;  *nbj«cl,  uid  to 
MNwiTc  any  |iarticiiUr«  of  tbc  Sundcrliviid  ihocl:<  700  are  good  enough  to  seiid  nc. 

Yoare  faitUfuUy. 
M.  Waxtov  Drow}i,  Ksg.  J.  A.  Ewim. 


Since  writing  tliui  Mr.  Ewing  had  receivwl  a  gnnt  of  £100  from  the 
British  Association  t«  observe  the  cartti-shakes  experieaccd  on  the  top  of 
Ucn  N'tivifi.  Ic  appcai'cd  ihc j  had  been  fell  at  Lhut  place,  and  it  vita 
intended  to  ui'ect  inetrumtints  and  mukti  oljserraLions  there.  He  {iSt. 
Walton  Ttromij  intended  to  ^ilace  his  instniment  at  Sniidcrlnnd  to  s«  if 
the  sKakei}  cuiuiiiucd  there,  and  if  they  did  not,  thou  he  wonld  pluce  the 
inislrumeiit  nLovc  some  ordinary  broken  working,  aud  enduavour  to 
ascertain  the  nature  of  the  cQccts  experienced  upon  the  Bnrface. 

The  Prestdknt — Is  this  n  HinnUr  instrument  to  ^hat  lias  been  iised 
fur  keeping  u  record  of  earUi-shakefi  ia  Japan,  where  tbey  occur  to  a 
large  extent  ? 

Mr.  Bkows — Yea.  He  conld  not  say  the  exact  number— SO  or  70 
earthquakes  proper,  and  earth-shakes  innnmerable  Iwtween,  were  ex- 
perienced unnually  in  Japan.  The  Japanese  Government  were  conduct- 
ing espcrimcntfi  at  the  I'akoshima  coUicrics  as  to  these  earth-shakes, 
and  found  that  there  was  an  iucrcmc  Jn  the  quantity  of  gas  ten 
hours  after  the  earth-shakes  were  ol»eiTed,  so  that  they  had  ten 
hours  n'araini<  uf  the  i;as  oomiug  oB'.  He  might  add  that,  in  the 
Tranauainiis  of  thi3  Midland  Institute,  Vol.  IX.,  page  RTl,  thovc  was  a 
puper  by  Mr.  C.  K.  RJiodea,  which  descril*ed  an  ontburst  of  gas  at  one  of 
the  lun^-wttll  tvorkiiigs  in  Aldwark  Main  Colliery.  In  this  cium:,  about 
ten  hours  before  the  accident,  n'omeu  and  childreu  Mx'mg  in  the  work* 
men's  cottages  fi-lt  a  violent  t^liaku,  uliich  even  Itroke  siune  of  their 
crockery- ware.  Ten  huurs  after  the  shake  iuinieiwe  volumes  of  gas  came 
off  in  a  district  of  the  upper  or  Swallow  Wood  Seam.  It  seuuiud  clear 
that  the  ^liock  was  not  due  lo  any  ixvary  full  of  roof  in  the  mine,  bat 
rather  was  tlie  i-usult,  more  violently  thiiu  usual,  of  an  eHrth-shakc  similar 
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to  those  cxpemaoed  iit  Suiidcrlaud.  Wbiitcwr  was  the  catiM  of  the  shodc, 
it  hod  evidently  ojicnei!  a  series  of  liB6«n,«  raniiedeii  with  some  large 
reeerviiir,  for  the  gas  wos  still  coming  off  in  liirgc  quantitiw. 

The  Sbobst&RT  asked  to  be  allowed  to  make  a  few  remarks  upon  tliis 
paper,  wbiob  be  tbonght  was  a  moet  important  one,  becaase  it  might 
tend  U)  alter  the  opinioiifi  of  tliose  who  are  cuntJiiuttlly  pointing  to  tlie 
barometer  as  a  sure  mcanjt  of  telling  when  an  i-xjilDKion  was  likcl;  to  Luke 
place.  He  knew  tliat  this  Iinbit  had  tnK-n  rnstered  by  n-[»t«tf«l  Acts  uf 
Parliament,  bat  he  thought  that  this  paper  succcssruU^  pruvcd  that  the 
safety  of  miners  was  not  always  increased  by  Acts  of  Parliament. 
Kumbcrless  attempts  had  been  made  to  form  rules,  based  on  barometrical 
reading^  to  regulate  the  acliona  of  miners,  but  nobody,  lie  thought,  coold 
tui  any  nilu  whei'ehy  tlie  luroincter  afibrtted  anyLhiri^'  like  a  sign  of  the 
comparative  danger  a  mine  was  running  with  reference  to  explosions, 
at  any  given  time,  iis  these  explosioDS  seemed  to  occur  withont  wamiDg. 
when  the  barometer  was  rising,  fklliug,  at  steady,  in  the  most  capriciuas 
way.  It  seemed  to  him  that  Mr.  Brown's  paper  was  valaable  inasmuch 
as  it  led  them  to  think  of  the  very  much  more  numerous  and  grave 
sources  of  accident  wbich  lie  hid  in  pbeuomena  infinitely  more  diOkolt 
of  observation  tluin  thu  pressure  uf  the  atmosphere.  They  mnst  look 
to  the  vast  and  varied  number  of  theec  phenotociis  that  experience 
has  shown  to  be  constant!)-  \«orkJng  changes  iu  ail  bodies  subject  to 
Tariations  of  temperature  and  prESsurc,  both  Troni  air,  water,  electricity, 
and  numberless  other  agencies  that  were  ever  taking  place  in  oonneo 
tic^n  with  the  mist  of  the  eunh,  and  notably  these  eatth-ahakes.  Tliey 
all  knew  that  the  earth  was  pcrmcuced  with  fissures,  some  connected  aud 
some  uDoouuecced  with  one  another,  wbich  fwnnecti<m  ooald  be  broken 
or  restored  by  a  very  sliglit  motion  of  ihe  earth's  crust,  in  a  way  that  bad 
yet  to  b«  found  out.  Earth-iilinkes  might  o}Kn  fiMures  and  dose  fianires, 
and  BO  cause  tho  outbreak  of  gus  in  pits  in  a  way  easily  understood  but 
whteh  it  was  utterly  impoasiblo  for  them  to  disoovcr  by  any  hitherto 
ktu>wD  practical  means.  The  barometer,  he  believed,  was  now  gen- 
erally mhuitted  to  be  of  very  little  use  in  this  matter-,  and  it  seemed 
(o  him  that  the  sooner  its  readings  were  supplemented  by  some  more 
extended  researchea  into  the  seci-ct  doings  of  mother  earth  the  bettor,  and 
he  thought  it  wdl  that  Mr.  Brown  had  drawn  their  attention  to  at  least 
one  of  these  multitudinous  pheuomeua  of  nature,  any  of  whidi,  or  any 
c«>mbinalion  of  wbtcb,  may  have  sudi  influence  on  the  safety  of  the 
pits,  and  it  dearly  became  the  duty  of  the  Tnstitnie  In  facilitate  all 
renwjnHblc  effort*  in  at  \f*%i  rc-oitrd  tbcM>  carth*shakea  and  endMrour  to 
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obtain  micli  rules  from  tlie  nlMorvHtioiiA  thus  itindc  as  might  altimatelf 
have  the  effect  of  forc-armiiig  ciiginccni  agaiust  the  evils  thuy  might  pro- 
duce. ITiis  n-as  iropi--irtaut  in  another  point  of  new.  They  all  knew 
that,  despite  the  most  oonetaut  care  and  attention,  accidents  from  cxplo- 
HJoiis  vTould  uafortuiiat^ly  huppen,  and  that  there  were  peraODfl  who  nxro 
BO  ill-natnred  when  these  lu-ddents  occnrred  as  to  ascribe  them  to  want 
of  caution  or  attention.  Thix  paper  would  tend  to  show  people  not 
cu&nectod  with  miaen,  and  who  looked  n|)on  mioere'  lives  bb  being,  Eo 
Bonc  extent,  neglected,  that  there  were  rmlly  a  number  of  ctiuflea  hitherto 
not  dreamed  of  which  aflect  thv  mm  of  f^m,  wud  whidi  m«y  canse  nuddcn 
ftud  wboll;  unexpected  eminions  which  no  practical  man  oould  reallj  be 
Buppotwtl  to  be  aware  oL  This  would  nrnke  i>eO]ile  nee  and  appi-eeiate  the 
difficulties  miners  hare  to  cnrouater,  and  be  more  carcFlU  bow  they  occnac 
the  managers  of  collieries  of  want  of  caution. 

ProfcHKor  LEBOun  stiid,  there  seemed  Ui  tie  no  doubt  m  to  the  very 
frequent  rccurreu(.-c  of  curthqnakeB,  eurth-shakes,  or  earth-tremors  in 
Britain,  as  well  as  over  the  whole  of  western  Europe.  Some  years  ago, 
one  of  the  late  Mr.  Danriii'e  sons  conducted  operations  at  Oambridtre. 
which  proved  miuule  tremora  there  to  be  of  tlic  greatest  degree  of 
frei^iieui-y ;  and  it  »eemed  strange  to  liiiu  (Professor  Lebour)  that  so 
much  time  should  have  olapwd  before  the  application  of  that  know- 
ledge to  some  obeervational  means  of  fore-celling  |>0B6ib]c  o])cnings  of 
fiasures,  and  the  poKiiible  couwiinent  explosions  fram  the  opening  of  stores 
of  gas.  Oddly  cnongh,  within  the  last  two  yeans  much  attention  bad 
t>eea  drawn  to  the  subject,  and  in  almost  every  rouiitr}'  in  Europe  obser- 
vations  were  m>w  being  conducted.  He  thonght  England  vviw  tlie  only 
cxcoptiuD,  and  was  the  only  (xjuntry  In  which  nti  RUch  obfti.r\'ation«  were 
being  made,  though  now  Mr.  Ewing  had  been  appointed  to  oonduct 
obiier\'ations  on  Ben  Xevis.  Ue  could  tiut  help  rejHiating  what  he  said 
when  Mr.  Brown  ruid  his  imjier,  that  it  was  within  the  province  of  this 
Inatitnte,  either  by  itself  or  with  other  Institutes,  to  carry  out  such 
ubaervtttiuns  by  means  of  a  grant,  or  by  providing  pruj^er  observers  and 
auitiible  placL-a.  It  was  obvioua  that  the  inBtniment  shown  hy  Mr.  Brown, 
tbongh  satisfactory  so  far  as  it  went,  n'lis  useless  unless  there  were  a 
certain  number  of  them  in  certain  places,  a  snflivient  distance  apart.  If 
there  was  a  net-work  of  these  iuslruments  and  the  obseiTationa  were 
collated  tbey  would  be  very  vutuablc.  ObHiifvalioiis  lit  Sunderhmd  would, 
no  doubt,  be  of  some  interest,  but  they  woold  be  of  insignificant  value 
BB  compared  with  what  a  complete  senes  of  olwer^-atlons  would  be.  He 
did  not  wish  to  make  any  motion  on  the  subject,  but  he  would  like  some 
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Thb  writtr's  attention  was  first  clr.iwii  iiilo  an  cxamiuation  of  this  wibjcct 
in  1882,  from  bariQ^raccuratel/  marked  olfalarire  square  upoa  paper  ous 
altemoon,  and  Siidiug  it  next  inornin>;  ineaAiirably  out  of  Uie  si|uun!,  all 
the  BidcB  ha\'ing  nkcred  in  length  :  nnd  also  from  aoeing  that  adjacent 
fd^ea  of  Bome  tracings  off  the  original  MS.  Ordnance  plottings  were  so 
widel/  different  in  len^jth  as  not  to  join  accurately  together. 

That  paper  is  liable  to  ahriukage  is  a  fact  admitted  by  those  who  osa 
it ;  but  pcrhajKi  ita  e:£tent  and  erratic  variations  tire  not  au  wideljr  knowa 
nor  so  closely  watched  as  their  importance  warraota. 

In  answer  to  inqniriea  aa  to  the  Iwst  way  to  avoid  or  lessen  slmnkage, 
the  makers  of  "Whatman's  paper  wrote,  saying: — "We  think  yonr  beat 
plan  would  be  to  find  out  From  some  one  who  Is  in  the  habit  of  muutiting 
paper  for  plans,  etc.,  how  the  »hrinkag(>  is  to  be  avoided,  as  we  cannot 
poasibly  guarauU.-e  our  papers  uot  shriukiug,  although  we  suppose  they  do 
not  to  any  extent,  or  we  should  have  had  complaints  about  it." 

Plan  raountera  say: — "Paper  may  shrink,  but  after  mounting  and 
Uioronghly  drying  (fVom  throe  tti  six  wccksj  it  cannot  shrink,  the  paste 
and  hoUand  holding  it  together/' 

Another  paper  maker  says:— "If  used  aa  we  send  it  away  &om  the 
mill,  we  think  then!  will  uot  he  any  cxpunaion  or  contraction." 

Another  piipcr  maker,  who  has  made  experiments  with  regard  to 
ahiinkagc,  writes:— "Your  remarks  (as  to  the  nneven  shrinkage)  about 
bond-iaade  pajM?rs  arc  perfectly  correct,  for  they  \iiry  veiy  much  indeed, 
and  it  h  a  great  defect  that  must  alwHys  acrcomjiany  that  description  of 
paper.  Some  years  since  we  studied  that  pt-cnliar  fault  in  drawing  and 
chart  papers,  and  succeeded  in  reducing  it  to  a  minimum,  for  ituerercati 

be  entirely  avoided Whatever  piiins  are  taken,  the  wuttJng. 

gumming,  or  jmsting  tlie  paper  for  mounting  niitftt  always  icnA  to  niter 
the  relative  positions  of  some  of  the  fibi'cs,  and  give  uneven  shrinkage." 
They  coiuider  streugth,  perfect  sizing,  aniforutity  and  absence  of  hairs  ae 
indispcnaiibk'  qualities. 
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SHsnncAQB  or  FAPsa. 


Pr*irc8i!or  C.  Piaati  SrajJth  wriUw.  sayinp: — "I  never  tmstod  pnper 
for  liny  importunt  meaBurr;  and  as  to  my  plan*  and  Bcctioiw  of  GreM 
Pyramid  m  dTawingui,  warned  the  public  not  to  Irnst  th«m  for  any 
fiDalitiea,  to  use  them  only  as  indexes  and  priraeiv,  and  refer  to  the 
recorded  ra«fiPiin3raent.s  in  nnraenls  whfsrever  acciimcy  was  deslrnd  ;  so  I 
nadi)  and  rG<"orded  no  mpasiircmcnW  as  to  howmnch  pap'-r  expanded  *nd 
oontract«d  under  divers  circumstanoe*,  or  the  kinds  of  paper,  but  coa- 
sidered  them  all  unsafe  to  a  greater  or  leas  degree." 

The  writer  noted  down,  from  time  to  time,  the  varintiona  in  size  of 
hand-made  and  maehinc-made  papcrK,  mounted  and  nnmonntcd,  under 
Tarioufl  conditious,  upou  -ya^iez  iu  stock  and  plans  lying  by  as  well  as  when 
work  was  being  put  on  them.  All  the  plans  were  kept  in  cases  in  an 
nppcT  offioc  against  inner  walls. 

In  all  the  following  inveatigations  jwinta  were  marked  off  on  the  paper 
at  exactly  measured  distanii-s,  iiKin^r  the  same  mahoKanr-boxwood  feather- 
edged  scale  j^g  and  120  chains  long.*  A  wooden  scalu  being  cfaosen  u 
it  18  leas  liahle  to  alter  in  length  than  au  ivory  one.  It  was  kept  in  a 
wooden  came  beside  the  plans.  Kvery  mcaAurement  waa  recorded  in  links, 
any  increaae  in  length  of  the  paperabove  the  distance  first  marked  off  was 
Mi  down  with  the  plus  eign  before  it,  and  any  decrease  in  length  with  the 
minus  sign  prefixed;  the  figtirea,  therefore,  always  ahoning  the  exact 
increaHQ  or  decrease  in  links  from  the  original  setting  off.  Moet  of  the 
points  were  exuctly  120  chains  apart.  Iu  those  that  were  twl,  the  results 
arc  calculated  to  their  cqaivaleots  of  120  chains  to  facilitate  comparison. 

Aa  figures  are  difficult  to  follow,  the  writer  has  prepared  diagraou, 
on  which  are  recorded  the  variations  of  each  measuremeut  repreaeated  by 
dotted  linee  of  different  patUrrna,  and  the  uveragc  by  a  coutinuoua  black 
tine;  the  thick  horizontal  tine  is  the  zero  line,  or  size  as  first  originally 
measured  off;  each  square  in  height  is  one  link,  those  above  the  kto  lioe 
being  the  plus  ligures,  or  enlargementa,  and  those  below  the  minos  figurea. 
or  contractions  of  the  paper  from  the  original  measurement ;  enry  aeoood 
vcniool  line  ends  the  month  (or  day). 

Plate  XXV.  is  a  diagram  of  mcaauremtrntii  made  on  Whatman's  band- 
made  sheet*,  unmounted.  Each  pattern  of  dotting  is  for  a  separate  aheet. 
the  ]tm»  uf  the  like  pattern  but  of  dlflbrmt  strength  narkcNl  aa,  bb,  ^^ 
being  different  measnremeuta  at  right  angles  on  the  same  abcet,  which 
clearly  shows  there  is  no  nniformity  of  change  even  in  the  same  shevi  of 
paper. 

•  To  thla  te«lf  ISO  chslu  mn  •(|Blrm]«nt  to  37-9tO  inchw^  ami  1  link  (7'9S  {DCttw) 
b  eqnlr«leut  to  O0Q14  of  in  litcli  ixi  the  )«por  i  ttii*  makm  ■  nrlatlnn  of  2&  Ihik*  na 
ih*  Male  «q>i«l  "079  of  ui  Inch  in  the  inpn. 
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Plate  XXVT.  ia  ii  dinjrrain  of  mnchinc-nuidc  or  cnrtridsje  paper,  nn- 
mounted.    The  above  remarkft  rtpply  here. 

Plate  XXVII.  iy  a  diagRim  uf  traciug  paper,  Tbe  »bure  obKrv's- 
tioD«  apply  here  a!ao. 

Plate  XXVIII.  K  a  iliiigTiLii]  of  a  spiirc  plan  in  stock  mode  on  What* 
mAn's  liarid-mnfle  paper,  mounted;  eiich  pattern  of  dottJiiff  is  for  sepantte 
spaces  measured,  there  being  four  diBtiuct  distances  ineofitired  on  varioa* 
part«  of  ihi'  plan,  showing  a  Bimilnr  variety  of  muvement  to  that  of 
nnmoiinted  paper. 

Plate  XXIX.  is  a  diagram  of  \Vhat)min'a  hand-made  pAper,  monnted, 
IS  years  old,  in  use.  showing  siiuilar  vuriutions  &s  altovc  recorded,  so 
that  this  l«n^h  of  time  doefl  not  slop  the  umvenientu  of  the  pajnir. 

Plate  XXX.  is  a  diagram  of  Whatman's  hand-made  paper,  mounted, 
recentlj  oliUined,  upon  which  Hurface  and  undergrouml  workings  vr^n 
plotted,  and  then  kft,  fur  the  succeediiii^  18  montliii  with  hut  little  platting 
done  to  it.  The  bi-Dionthly  measEiremente  recorded  show  extensive 
vtiriatioQg  in  Bome  of  the  distances  measured,  and  little  varintion  in 
others  at  the  same  time,  and  a  ^"ery  marked  shi-inkuge  on  the  a%'era^e. 

Plate  XXXI.  h  a  diagram  of  Wluiinian'a  haiul-niadu  iia|ier  lu'junw-d, 
in  daily  njie,  showing  doily  alterBtiona  in  sise  while  being  plotted  on, 
the  greatest  range  of  variation  being  2H  links,  nnd  of  the  average  line 
15^  links.  The  thick  lincR  show  the  mnveraetitH  of  the  plan  during  the 
day,  ami  Lhe  thin,  lincH  (luring  Ltic  night;  ehnwing,  almost  invariably, 
that  the  plan  shortens  during  the  day,  and  that  it  lengthens  at  night, 

Plate  XXXn.  Ib  a  diagram  ol  cartn'dge  (mjter,  nnnionnted,  in  daily 
\ux,  Bhowing  daily  nlteratioiiH  in.  hizc  wliik  lieiu;^^  plotted  ix]xm,  the 
greatest  range  of  variation  being  10  links,  and  of  the  average  line  IS^ 
linki).  The  tliick  lines  showing  the  movements  of  the  paper  during  the 
day,  and  the  thin  lines  the  night  nio^ements;  which  are  less  in  range 
of  variation  than  thnac  in  oiieh  direction,  ehown  in  Piute  XXXI.,  while 
the  variations  arc  more  in  unison. 

Plate  XXXIIl.  is  a  diagram  showing  the  average  lines  of  the  six  first 
diagnma  and  their  common  aveii^e. 

From  measurements  made  on  plans  laid  by  iu  the  plan  case  during 
the  day  time  the  shrinkage  from  morning  till  evening  is  only  2  or  S  links, 
which  is  very  much  less  than  when  lying  out  on  the  table,  or  when  work 
is  being  put  on.  The  bi<moQthly  measurt;uieut8  were  mostly  made  iu  the 
afternoons ;  those  months  in  which  the  mcaaurcmeuts  were  made  in  the 
morning  will  alter  the  comparisons  a  little. 

From  these  diagrams  (and  others)  it  is  evident  every  kind  of  jwper 
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ia  ever  ex{uinr1ing  and  isontnictiDg  Bcnsibly,  und  ufleu  to  a  vei7  important 
extent,  and  that  these  variatiLins  are  of  two  kinda,  namely,  a  yearly  and 
a  (luily  one. 

Tracing  cloth  movemeote  have  been  left  oitt  altogether,  ns  the  cloUi 
stretches  ho  macb  in  being  smfiothcd  out  by  the  hand. 

Ybajut  MormixT*. 
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AVhicb  U  slightly  in  Tavotir  of  the  cartridge  paper.  All  tJiv  plans  tqtb 
leant  ill  KJMi  i[i  June,  I88i{,  and  Jnnc,  1884,  and  laifiieetia  October,  188S, 
and  Deocmbcr,  IHdi.    (See  Plate  XXXItl.) 

DjkiLZ  MoviMjum. 
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Again  in  favour  of  cartridge  paper. 

Damp  eiinmlB  ph[>lt,  but  very  unequally ;  in  Bomo  cuob  of  paper, 
itrtrtohed  on  the  drawing  boards,  fire  times  as  much  one  way  u  anoUter. 
The  papers  varied  in  size  while  glued  on  to  the  boards,  and  after  being 
CDt  off,  followed  the  uxunl  bj-monthly  alt^raiiooa. 

The  director  of  the  Ordnance  .Survey  at  Southampton  said,  roapecung 
loroe  MS.  tracings,  that  if  they  were  tried  on  the  plana  off  which  tber 
were  traced,  he  did  not  expect  tbey  would  &1,  aud  tbut  it  was  with  the 
greatcBt  difficulty  they  could  get  their  shocU  to  stand  wbilo  being  ploUod, 
which  practically  means  that  they  do  not  and  cannot  |ve^-elu  them 
altering  in  size.  He  said  ft  was  a  good  thing  to  let  the  paper  lie  oqi  and 
dry  on  the  tablo  three  or  foar  hours  before  nsing  it.  This  is  so,  for  as 
■000  as  it  is  laid  out  it  begins  shrinking. 


fltmnnuoR  of  papbk. 
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Id  (.heir  lifjndon  uflice,  all  ttu-  prepemtion  is  dune  by  the  Hue  plotter 
hinuelf  (if  he  thiiikn  that  thr;  i>a[KT  i^  nt  nil  ditmp),  lij  tnlrintr  ^  tnnny 
shwto  as  required,  aiuI  Bprcadiot;  theui  out.  or  folding  tbem  lovaulT  and 
ttptratclv,  and  placing  them  near  the  Gre  in  his  room  for  a  few  hours  ut 
dr)'  them.     And  thin  \s  all  lie  does. 

A  Mnnchcstor  architect  told  the  writer  that  he  nerer  ui^ed  paper  for  nnj 
ftpocial  work  that  he  had  not  kept  in  stock  LO  vears  (macluDe-mado  paper 
mounted  in  the  roll  waa  spoken  of),  when  tie  expected  Uie  inuvemeiit 
would  be  very  Ultlf.  But  Ifj  yenra  does  not  atop  hand-iuade  mnunted 
paper  from  i-nryint!  oonwlerabh-.  as  nlreAdy  stated.    (See  Plnte  XXIX.) 

The  moisture  in  the  air  dmibtleiMi  afTect*  the  [laper,  and  the  breath  also 
causes  local  alterations,  and  jterhaim  the  presMiire  nf  the  limid,  etc. ;  but 
the  two  latter  cHimnt,  liy  any  means,  account  for  all  the  shrinkaj^s  on 
other  jmrts  of  the  pl»n,  on  which  no  work,  nor  breath,  nor  weijrht  of  any 
kind  comes  in  comuct,  nor  in  thuse  plans  ivhich  are  uot  in  asc. 

Fmni  hyf;ri>mc'trie  [ll«er^'ation8,  the  uir  iu  the  udleu  wnn  driui-  in  the 
eTening  than  it  was  in  the  inoniing.  in  1)7  cafits  out  of  ion,  by  I  decree 
to  2  de^roe-s ;  and  this  is  prohnlily  the  chief  reason  for  fhc  almost  in- 
variable decrease  in  the  size  of  the  plana  iu  the  evening,  from  their  getting 
drier:  and  uIko  for  their  cxpniuiion  in  the  night  time,  lui  tlie  air  gets 
damper  again.    (See  Platcfi  XXX!.  and  XXXII.) 

The  yearly  movements  are  also  doubtleM  due  to  the  above  cause, 
nuncly,  the  varying  relative  humidity  of  the  air  during  the  year. 

The  following  Table  gi\'ca  the  mean  monthly  jwrcenta^e  of  the  relative 
httmidity  of  the  outaidc  air  at  North  Shields,  for  lH8a.y4,  and  also  the 
BTerage  for  Ibo  last  10  years.    Saturation  is  100. 

HiAS  UoirrBLT  Pkbckstaob  op  thi  Rblatits  HirKiJ>tTV  op  tri  Ovtiidk 
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CourAKisos  Of  RsiATivi  UnriDiTT  wtth  8iki  ov  Fukica. 


Tmh. 

OMriMAlr 
AlaorteDtlB, 

PIslw  JLTonn,    <       OuMdv  Air            PUw  A'Wit^ 
lBMllUcXXXm.1,           hUw*            iHariMie  XXXUL' 

1889 
18SI 

1875-84 

Miy 

Jane  80        /•'•^""^'""ly     Oclobgr  85 

Jtino  30            SvptcinW        Uewiabtf  21 
(  JMiutrj  and  \ 
|1    FebruaPT    / 

The  plans  are  about  tlifir  lar<rcst  size  dnringtbc  most  humid  mootlia, 
and  least  during  dryer  ones.  Pruliiibl}*  the  relative  Imtuidity  of  the  air 
iTiside  the  otftoci  in  very  similar  to  thu  of  the  ootnide  air.  (Sec  Plate 
liXIV.) 

From  thti  forei^oini;  it  appears  Lh»E ; — 

l.^Miiohinv  uuulc  papers  var;  less,  aiid  less  tmeTenljr.  than  tiand- 

made  sheets. 
2. — Moaiitt-d  paper  varies  very  much  more  unequally  thau  uttmount^d. 

and  to  a  greater  extent. 
3, — New  paper,  and  eispPciftllT  newly  mounted  paper,  varies  morp  and 

mow  iiiieqiully  than  iilder.  and  t.ildi;r  nK)Uiite<l  plaus, 
4.— All  papers  mouuted  or  uimiouiiUrd  irrespective  of  age,  coDtinnally 

vaiy  in  size. 
b. — No  two  plaus  vary  oxautly  alike. 
6. — The  ytarly  and  daily  variatir>u»  are  similar  Tor  all  pluns. 
7. — Making  a  scale  on  the  pnper  as  an  aocarat«  scandard  of  tneasnre- 

ment  is  all  bat  uaelcas,  as  different  parta  of  the  same  plan  Tiuy 

m  tfize  BO  differently  at  moet  tittte«. 
8.— In  ooni'-luBion,  the  very  unei'vn  and  eliaogiug  alterationi  in  Lhe 

fdten  of  plans,  which  twist  the  hose  lines,  and  otlierwise  affect 

their  goneral  acrnracy,  arc  of  sufficient  importance  for  the 

extent  to  Ik  ascertained,  aod,  if  practicable,  for  atrnw  mwiia 

to  be  devised  for  obviating  these  variatioOB. 

Numerals,  as  suggested  by  Proressor  C.  Piaui  Smyth,  cannot  be  used, 
but  the  ouUicry  plans  Lhcauehes  lia\~u  to  be  referred  tu  fur  accuracy :  it 
iberaforo  ap|iears  advisable  to  fix  on  every  important  plan,  points  at 
UMMurcd  distanocfl  on  sc^'eral  porta  of  it,  su  as  lo  Ix-  able  to  uhscrve  at 
any  time,  and  especially  before  any  lat^c  special  survey  be  laid  down, 
whettier  the  plan  ts  withiu  reasunablv  limits  of  iu  origiiial  size. 
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The  PttRsroENT  naid,  they  liftd  henrd  r«i<l  a  very  cxlmnstive  paper  on 
ui  importanl  subJMrt,  a  sulj>j«cb  to  wbicli,  perltaps,  mfficieut  utteutioD 
bad  nut  been  paid  liitlu-no.  Tlie  diBcuwiuii  of  the  pa^Kr  would  be 
roerved  until  another  day.  He  proposed  a  vote  of  thanks  to  Mr.  Leach 
for  the  paper. 

Hr.  W.  Q.  Laws  had  (^at  pleasure  in  seconding  the  vole  of  tlianlu 
to  liiv  writer  of  the  ^]>ct.  liu  thiiughL  this  was  a  subject  of  great 
intcrtst  to  engineers  and  surreyore,  and  one  lie  had  known  of  for  tho  last 
thiity  yearn.  Ue  beliered  it  was  more  than  forty  years  ainoc  book-  nf  the 
London  math«malicul  instrument  mak^ni  Vouk  up  the  subject,  and  one 
penon  proposed  to  use  scales  of  pajier  fur  the  sake  of  aToiding  this 
.  ahrinking,  which  was  then  recognized,  but  of  the  eitent  of  which  they 
Were  not  aware  of  TiVTiBt  Mr.  Loach  had  wriiteu  alwHit  was  nothing  new, 
but  he  believed  he  was  the  firet  one  who  hud  taken  paine  in  arriving  at 
accuruU;  rcBults  on  the  niiitter,  and  had  given  tfic  members  BoiDcthiui^ 
by  which  they  could  judf^c. 

The  motiou  was  uuanimoualy  agreed  to. 


The  following  paper,  by  Mr.  Jost'jih  Rontftdge,  "On  the  Iloutledge 
and  JvhuBOU  Double  Couibinntiou  Miuera'  S:»fety*Laiu|j."  was  read : — 


THB  ROtTTLICDOK  AMD  JOH^CSOU  AkTrTT-hAUf. 


183 


ON  TOE  ROUTLEBGE  AND  JOHNSON  DOUBLE  COMBINATION 
MINERS"  SAFETY-LAMP,  Nos.  1  akd  2. 


Bt  J.  RtirrLKDOB. 


Etkr  Bitice  the  introduction  of  8ftfety-lain]»  in  coal  mines,  seventy-two 

tjeftiB  ago,  Ijy  those  iltiiBtrioim  men,  I)ft\"y,  StcphenBoTi.  and  Chtnny,  Ihe 

question  of  improvinj;  them  has  received  constant  nttcntiw  hy  variona 

individunb,  and  by  the  several  raining  Bocietien  throujiliout  the  kin^'doiti. 

The  long-  known  insiKrurity  of  tlic-fic  liim|ie  nrider  certain  conditinua 
haa  been  pointed  ont  many  timca,  and  rcpcjitfid  cfforla  have  l)cen  made  by 
flome  hniidrcdfl  of  inventors  to  make  a  Sfife  lamp,  or  at  least  «  lamp  in 
which  confidenoe  can  be  pl^'ed,  but  tbe  reeulls  heretofore  cannot  lie 
deemed  satisfactory,  more  e-speciiilly  when  the  iroprovenientA  uindci  in 
other  branchei  of  mining  arc  eonsidc-rcd ;  and  in  contraBting  ihe  enor- 
mous volumes  of  air  which  are  circuUited  ttirongli  modern  mines  with 
what  was  considered  snflident  in  days  gone  by,  together  with  other 
changes  which  flro  tibvifPtiH  t^i  mining  men,  it  ib  very  pvident  that  the 
oonditiona  of  danger  to  whicli  safety-lamps  arc  exposed  are  materially 
altered  and  figgravated. 

As  to  the  original  ta:np  of  either  Dnry  or  Clonny,  it  cannot  be  said 
that,  even  when  nsed  sirnply  to  test  a  shinding  Ixidy  of  giis,  rr  when 
exposed  in  an  ciplosive  miitnrc  at  a  low  velocity,  JW  safety  is  free  from 
doubt ;  whilst,  if  kept  a  short  time  in  snch  a  mixture,  it  would  generally 
ex])]ode  the  surrounding  gas.  This  ib,  however,  a  condition  nut  much  to 
be  feared,  testing  for  gas  being  generally  done  by  careful  persons. 

In  a  mine  giving  oCF  inflammable  gas,  the  circumBtances  under  which 
the  greatest  danger  is  to  be  appceheoded  may  bo  described  as  follows : — 

I. — A.  person  travelling  the  mine,  nnddenly  finding  himself  among 
gas,  hiH  liimp  filled  with  llamo,  uud  tlit-  g»uie  becoming  red 
hot,  ImpnlBivcly  mm  imok,  nnrl  so  crubch  a  velocity  sufBcient 
to  pass  the  flfime  throngh  the  ganze. 
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S. — It  flrequcDtt;  occurs  that  hcav;  lalls  of  roof  in  tho  gcwves  drtre 
dowD  larf^  voliimefl  of  gas  into  the  level  of  the  mine,  and  the 
gw  may  completely  mirroniid  a  person  before  ho  can  make 
good  bia  retreat.  Id  this  case  tliere  is  »  ivrofold  daoger — 
fint,  from  the  corrcat  created  by  Lhe  fall ;  utd,  Bccond,  by  the 
person  rushing  out  atncing  the  gas  IVom  bia  vorking-plaoe. 

3. — Oatborsts,  or  blowers,  of  gva  hare  been  known  to  fill  the  galleriea 
of  a  mine  in  ii  very  shurt  period,  ami  larj^  vuluinee  of  air 
have  been  rendered  into  a  mixture  which,  if  ignited,  would 
have  had  the  most  dire  consequencee,  but  no  ciploeion  has 
occurred,  either  bocanse  the  lampB  cxtingaiibed  tbennelvoi,  or 
the  mixture  moved  nt  such  a  low  rdocity  aa  to  albw  the  men 
to  withdraw  beforc  the  lamps  became  rod  hot. 

There  ore  also  many  other  incideuLs  ami  dangerous  conditioiu  which 
lamps  lire  liable  to,  amoogsL  which  may  lie  enumenitcd  those  from  stone 
and  I'oal  flying  from  the  blows  of  picks ;  from  pieces  of  coal  and  stone 
•Ujrping  from  a  shovel  when  a  workman  is  in  the  act  of  filling ;  ih>m  the 
blow  of  a  ham.mer  diiplaclng  a  nail,  a  piece  of  wood  or  coal,  which  may 
fly  and  break  the  glass ;  from  falls  of  etoue  and  ooal ;  from  the  slipping 
and  rebounding  of  wedges  while  being  driven  Into  hard  rock  j  from  water 
being  splashed  on  a  highly  heated  glass  and  shiTering  it,  etc.,  etc  These 
are  incidents,  mainly  of  on  accidental  nature,  which  from  time  to  lime 
come  under  the  notice  of  mine  managers  and  raniie  them  a  great  amount 
of  anxiety.  It  is  true  that  rules  and  regulations,  over  and  above  the 
general  and  special  rules,  are  iustitut^-d,  and  advice?  given,  with  n  view  of 
providing  agr-inst  the  occurrcnoes  altovc  described,  but  they  scill  occOTf 
and  may  be  attended  with  disastrous  results. 

The  question  then  arises,  Oau  uoL  a  usefbl  lamp  be  made  with  a  mocfa 
higher  ratio  of  safety  than  any  at  present  in  use  ?  A  negative  aiiewcr  lias 
been  given  by  the  KUis  I^ever  Committee  and  by  the  c^Mrirocnta  of  other 
authorities,  with  the  exception  that  one  or  two  lam|«.  which  certainly 
have  claims  to  a  little  more  safety,  and  are  an  improvement  on  the  past, 
have  been  made  known ;  still  that  ratio  of  safety  is  not  large  enough,  nor 
is  it  in  keeping  with  other  colliery  appliances,  which  are,  as  a  rule,  fully 
equal  to  or  beyond  the  work ;  neither  does  the  constmction  of  these  lamps 
meet  the  approval  of  many  colliery  managers  and  their  workmen. 

All  theae  points  having  been  most  carefully  considered  by  the  wrii<or 
and  Mr.  Johnson,  it  was  thought  it  might  be  posnble  to  make  a  lamp  to 
combine  all  the  host  features  of  those  which  have  been  known  to  long 
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in  our  colticrics  vntb  the  best  principles  revealed  in  Ihe  course  of  reoeat 
experiinc-nta,  and,  at  the  mmc  time,  to  have  ii.  arraiigcd  us  a  tii^rt  nf  doulile 
lamp,  8o  thnt  ir  any  pxteniiil  [wirUi  were  damu^ed  by  accident,  or  the  glass 
not  fitting  prf)per1y,  tlic  lamp  iroiild  still  \».  quite  wfe. 

The  ^ollowin^  is  a  de«cripLioQ  of  the  double-combined  aufetj-lamps. 
Nob.  1  and  2  : — 

No.  1  lamp  (Plate  XXXV.)  has  an  ordinary  oil  vesael  and  wick 
tube  a,  Btirroiinded  by  a  Davy  pinKC  ft,  then  these  in  their  turn  are 
covered  by  »  Clanny  glass  c,  siirrnounted  with  a  Rauie  cylinder  <i,  both 
tlie  Davy  gauze  b  and  the  gauze  cylinder  d,  being  prolucted  by  Bhiclds  a 
and/ 

These  various  portioos  an-  held  together  Id  the  following  simple  way:— 
jp  is  a  sort  of  foundation  ring  which  screws  on  to  a,  and  has  attached  to  it 
the  projeciitm  /  whieh  ■carries  the  lockiiiK  sotl-w  m,  three  or  four  pillars 
start  from  this  and  are  secured  to  a  ring  i,  about  on<sthird  of  the  total 
height  of  the  lamp,  other  pillars  again  spring  from  (.bis  ring  which  sui'i.<ort 
a  ring  n,  forming  the  to^i  of  the  lamp,  to  which  is  Sxed  the  bunuet  k  and 
ring  a  itL  the  usual  way. 

The  shield/  is  inserted  throngh  the  top  of  the  ring  n,  and  is  kept  in 
it«  place  by  the  bomiet  k.  Tlie  gauze  cylinder  <f  is  then  put  in  from  below 
where  its  Hanged  purt  fits  into  u  recess  in  the  ring  i,  made  cxpr^sly  to 
hold  it.  The  shield  c,  lo  which  is  attached  a  ring  p,  is  then  inserted  from 
below,  the  glaua  e  is  then  put  in  jind  secured  by  the  ring  r  which  is  screwed 
on  to  it.  The  gloss  baa  Icaihcr  or  aabcstos  washers  \k>iU  aixivo  and 
below,  and  lastly,  the  Uavy  gauze  b  is  inserted  and  securely  ni]iped  be- 
tween the  lamp  a  »nd  the  ring  r. 

The  riciig;  has  2i  holes,  oRe-sixtceDth  of  an  inch  diameter,  through 
which  air  in  admitted,  as  shown  by  the  arrow. 

Tlic  armngcment  in  this  lamp  meets  the  objections  ni  many  veteran 
pitmen,  who  oppose  the  idea  of  having  ouly  a  glass  between  the  light  and 
an  explosive  mixture. 

No.  2  lamp  (Plate  XXXVI.)  ia  of  the  same  general  principle,  bat  in 
order  to  give  the  greatest  possible  amount  of  light,  a  second  gluas  ft'  is 
made  to  form  the  bottom  of  the  gauze  b,  inside  this  gau^e  is  h  conical  tin 
chimney  v,  and  uutside  it,  tor  a  short  distaiioe  up,  a  tin  ring  z.  The  foun- 
dation ring^,  is  fixed  to  the  centre  and  top  rings  i  and  n,  in  the  same  way 
as  in  lamp  No.  l,  the  centre  ring,  however,  is  made  to  i-eccive  the  gnnzc 
cylinder  d  and  the  short  tin  cylinder  3,  together  with  an  a^htistiis  or  leather 
washer  to  secure  the  glass  c,  all  of  which  arc  tightened  up  and  kept  in  their 
places  by  the  screw  r.    The  ring  i  is  divided  on  its  periphery  by  a  slit  i^ 
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for  the  admisflton  of  air  whioK  passes  onward  to  tbe  lump,  through  the 
flai)^  of  the  tin  vj'linder  2  whicth  is  |x>rforat(Hl  with  holes  for  that  pnr- 
posc,  and  lietwccn  the  glasBcs.  in  the  direction  of  the  arrows.  In  order 
to  hold  tlic  inner  n;ltu8  b^,  a  ring  j/  with  a  ))heet  bnws  cylinder  attached 
is  introduced,  which  vcrews  into  r,  ti)jii  cylinder  is  pierced  with  holes 
and  prott<:t<.'d  with  a  smaLI  copjier  gaiizc.  The  gauzo  b  is  aiUched  to 
the  ring  x,  and  the  chimney  gauze  r  to  the  ring  r*,  and  in  fitting  op 
thiH  portion  of  the  lamp  the  ganze  h  and  ring  x  are  pnt  in  first,  then  the 
chimnej'  v,  then  the  glaas  i7li{ic]vr  b*  with  its  wiishera,  and,  finaUr.the 
ling  y,  which  prcfim^a  the  whole  together. 

The  Iflmpfi  arc  so  constructed  that  this  short  glass  and  Davy  gatuse 
are  intercliangenblc,  and  either  the  one  or  the  other  may  he  uMd  as 
desired.  The  outside  of  the  inner  glass  it  is  proposed  to  make  o  portion 
of  aglohe  in  order  to  ut)tain  mora  light. 

These  lamps  liavc,  therefore,  many  adrantagca  over  other  lamps  i 
first,  tbe  ratio  of  safety  is  higher  tlian  any  other  known  at  present}  and, 
Eccondf  if  the  glaw  is  damaged  the  light  is  still  guarded,  in  the  No.  1  by 
a  Davy  goiuw,  and  in  No.  S  by  the  inner  glass  and  gaune  whioh  form  the 
inner  lamp. 

In  both  lamps  complication  has  been  avoided  as  fiv  aa  poasible.  bo 
that  the  eoat  of  maintenance  may  be  minimised. 

In  No.  1  the  oil  vessel  will  burn  colza  oil  for  SO  hoars.  The  S4  flwd 
air-hok-s,  ^^  iueh  di»meter,  distrilnite  the  uir  around  the  entire  centre  of 
the  lamp,  which  tends  to  keep  Che  glaas  at  a  uniform  temperature  and 
oomparatircly  cool,  while  at  the  same  time  it  does  not  retain  the  cob1> 
dust.  The  inside  ganze,  which  comes  fhini  th>p  boitoni  rim.  can  be 
withdrawn  for  cxaminatiOD  as  in  the  common  Davy  kmp.  Tbe  ontcide 
gause  is  covered  with  a  sheet-brass  bonnet,  the  whole  being  connected 
and  supported  by  tlinv  stimilanlK  or  ]tfilcft. 

In  the  No.  2  lamp  the  oil  Tcascl  will  bum  a  charge  of  colxa  oil  SS 
honrs. 

These  lamps  have  been  subjected  to  some  months  of  work  in  the 
mine,  being  well  liked  hy  the  men,  and  some  hnndreds  of  trials  hart! 
been  made  with  them  in  an  experimental  tester,  with  an  explosivo  mix- 
tan  ranging  in  velocity  from  6  to  50  feet  |>er  accon'l,  and  in  no  case  have 
Ihey  been  fired. 

The  following  Tables  give  details  of  some  of  the  ciperimentc  that  have 
bean  tried,  both  as  to  tlie  nlbty  of  Ihc  lamps  and  also  as  to  their  light- 
ing  powers. 
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IXPSRIHBNTS  WITH    nOUTLRrtOK  AND   JOHNSON'S  No.  1  RAFBTY.               ^^^| 

^^^H 

ALDnTAItKK  MAIN  COLLIERV.                                                 ^^^H 

Frl^rvanf  Htk,  March  Itt  a»d  lOtk,  and  JUay  JOtk,  IBM.                                 ^^^H 

frwMnt — Uenbcn  of  tlie  Mtdbnd  IiisUtutir  or  Mining  Kitgiiwen,  mnA  nndsr  tbo                    ^^| 

ValadUoFBxplo- 
lOJ 

ftittpkei  of  Uie  wuc                                                                ^H 

Went  (lut  uiitircl^  in  S  Mcouiln.                                                                       ^^^^^H 

lot 

Wunt  out  eiiLirrly  i»  S  Mcouds.                                                                                 ^^^^^| 

u 

Showed  gaa  in  1  *eoonil,  went  out  mttiral;  In  6  ■eoondM,                             ^^^^^H 

19 

8howi]id  ga*  in  it  MwuntU,  went  out  lii  S  Meon^                                           ^^^^^H 

L9  (Ptaccd  ill  dowiiirud  currvnt)   Sliownl  i^  in  1  tvcQiid.  wnt  iMt  in  i             ^^^^^| 

Moonda.                                                                                              ^^^^H 

S* 

Showed  gu  in  S  leeoiidi.  vont  ont  In  &  nccondi  mnre.                              ^^^^^| 

to 

Went        initant);.                                                                                  ^^^^^| 

20 

Wrntout  in  4  tcoonda.                                                                                      ^^^^^| 

29 

Um  bariiod  Ju  lump  fur  ftfi  MMiind:t.  wben  luiiplj  mm  Mhsn»t«d.               ^^^^^| 

Sfi 

Show«d  Ksa  tu  8  nKyiiiiln,  gm»  Immvd  tn  gmiiio  mad  ro-ligbtml               ^^^^^^| 

urick  HfUrr  HN  unconda.                                                                               ^^^^^H 

40  (Flami 

}  Dnatcttdy)    U»i  Vinriied  in    lamp,  iiukitig  i^wiu   red  hot>  for  43               ^^^^^H 

MNoiida.     Su]i|tLy  e(li»u*t«d.                                                                     ^^^^^| 

40 

Qm  bumixl  iiiiiJu  iff  liiiii})  r<^  &&  wwiiila,    8it)i|il;  ethniutcd.                        ^^H 

51 

Ow  Imniud   itifidc,   iiiKkiiig  gKUW    red  kot,  for  3&   ucondi.                                ' 

Suppljr  «i1iAiiat«d. 

EXPfiltiUKA 

TS  WITU  ROL'TLKUUK  AND  JOHNSON'S  No.  2  SAPBTY.                                | 

LAMP. 

ALDWAItKK  MAIN  TOLMKRY. 

H                     VdMlWof  Glplo- 

^1                     Fm«  par  Rmoiid. 
^^^                         20 

FfArvary   'Mlh,  1$$S. 

Preifnt—B.  K.  UieTummn,  W.  It.  Rontbdgre. 

RCMaKM 

Burnt  iniidv  fur  K  wcuHdH  Knd  Umu  w«nl  out  iniMj, 

^^^ 

Wont  <iut  111  9  iwoond*. 

^^M 

Wfttit  nut  in  4  MCOiidK. 

^^H 

Burnt  tnndtt  *lightlj  but  did  not  tire.                                                                              1 

^^B 

Wtntt  oat  In  S  socond*  v^ry  qnivtly-                                                                         | 

^H 

WeoLout  SnSOtwouds.                                                                                            | 

^^H 

Burnt  itliiflitly  for  40  lecondji  till  s'm  (dp]));  him  axhwutMl 

^^H 

nnmt  very  qiiiptl;  at  neck  of  cliiimic;  till  fu|ipty  ww  uhuited. 

^^H 

Lb,iii})  i]iiitB  cool  exl«rnally,  no  higb  t«Tiiper«tnr«  appwfmt  in 

^^^H 

inti-rior. 

^^H 

Kunit  iliKlitty  for  40  iircarida  till  atii^iiily  wa«  ruliniulcd. 

^^H 

^Virk    flMRc    tisnch   rnUr^rd;    sliiclit    blue    lUitie   ubn-rvvd   at 

^^H 

briltuin  of  cbniiiiej-  tit«i'  iuli't.                                                                                              1 

^^^^    so 

Wlclc  Oftia«  ntuiK"i*^>"d ;  k  vtrj  iltght  btnt  SuxK  oliwrved  at 

1 

Ifottom  of  obimiurF  tumr  inlet. 

DIBCTSSIO^ — TITB  ROtTTLKDOE  ASD  JOHXaOV  UFETT-LAKP. 

LiaHTINQ  POWKIi  OP  TIIK  ROUTI.HIJOE  AXD  iOHSSON"S  DOUULB 
COMBINATION  UtNEK'S  SAVGTTLAUP. 


ExFXHiMBni  utvK  mou  i.  12  Pesx  STxrr,  wirn  Protoxitdic  knmrvt. 


Aftil  JOtl,  2S8S. 


•(LUM. 


SpoTiB  Candle            100 

LftUJp  witli  gauM  intlilv  of  plain  CUnny  glui     6'27        ...  IB 

Lamp  with  two  plun  CUiiigj  gUwes        l*tS        ...  74 

Lamp  witt  ^iiiu>  iiiiidc  of  a  ma^niflcd  gUut      S-77       ...  M 

I^inp  viLti  plaiti  ClAnny  gliM  liulde  of  na^lfled  fflaw           I'lO        ...  91 

In  ctmelorion,  it  may  be  neoessarj  to  add  that  the  foregoing  lUle- 
moDts  with  refercDce  to  the  properties  of  these  larope  are  oDafirraed  bjr 
the  results,  so  far,  of  the  actoat  tiBo  of  them,  und  this  ^ivee  the  greatest 
confidrDCc  to  the  writer  ia  bringing  the  htmp«  to  the  aotioe  of  memben 
of  tlie  Institute. 


The  PREstDPjrr  Mid,  tbej  had  heard  Hr.  RouUedge's  juper  upon  the 
very  important  eubject  of  mf^j-kmpB.  This  wmr  raUier  a  difficult  ntb* 
jcct  to  disctiss.  bt^canse  many  of  those  present  had  not  Been  the  lamp,  and 
a  mere  description  of  a  lamp  conveyed  very  little  idea  of  ita  practical 
character.  Tbia  lamp  was  introduced  to  their  notice  by  a  gentleman  of 
priR-lical  experience.  Purin!^  the  reniling  of  the  paper  two  poinia 
occarrcd  to  him.  One  was  that  Mr.  Koutledge  mentioned  that  it  was  not 
very  often  thftt  cxploiioM  were  caused  by  gu  iflsuing  from  a  Mower. 
He  (the  President)  believed  that  at  one  of  the  Honghton  pits  where  a 
borehole  was  bored  into  the  old  workings  and  gas  came  off  witti  great 
preasure,  the  men  left  their  lamps  burning  and  ran  ont,  and  an  esplosion 
bap|)eued  which  muHt  have  taken  place  at  the  lamp  itcelf  fn>ro  gas  iasoia^ 
with  p^ttt  force.  Another  way  in  which  uocideute  might  happen  oc- 
curred within  his  own  knowledge  and  experience.  A  maBtcr  waBtBDUB 
in  possing  over  an  air-crossing,  throngfa  a  very  smalt  a|ifrtiin>,  in  a  vtxj 
fit.-i7  condition  of  the  air,  stnck  ftst ;  he  could  get  neittter  in  or  out. 
He  pulled  his  tump  wick  down  with  the  wire  but  could  not  pat  it  out. 
He  was  there  for  a  consideruble  time  in  groit  danger,  and  the  crosaiii^ 
nltimately  had  to  be  partially  destroyed  to  get  him  ouL  1'hcy  all  knew 
that  a  Itoyol  L'ommisston  on  Minn  was  sitting,  and  it  was  hoped  that 
Commission  would  arrive  at  wnto  eonclugion  abont  lamps.  The  Com* 
mtssioD  had  ooUeoted  a  great  deal  of  information,  and  had  made  probably 
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more  cxpcrimenu  than  anj  other  commiUee  ever  hckd,  nod  ib  was  hoped 
Uiat  tbe  Conunissioa  would  give  the  result  in  some  practical  fiNrin.  The 
results  of  the  Ellis  Lever  iidiiijictitioii  hud  nut  Xkhq  mlishciory ;  a 
niiml>cr  of  lamps  were  tested,  hut  ait  none  came  up  to  the  standard,  no 
prize  WM  giveu. 

Mr.  W.  n.  HitDLEy,  rcfeiring  to  Mr.  Boutledge's  sutcmcot  that  his 
lamp  had  iiuwr  uijiiodixl  whvii  tt-Btcd,  aekfU  if  the  lamii  that  liad  just 
been  described  was  of  the  some  doseriptioa  H  the  one  which  wim  tested  it 
Aldwarke,  U-fortt  the  Maudweler  Uvolug^ital  Society,  abuut  tliree  weeks 
ogn,  and  which  it  was  stat«d  had  exploded  iu  a  current  of  gas  40  feet  per 
second  when  expo6ed  forty  eeo'iuds  Li>  the  test. 

Vr.  J.  G.  Wrrks  witthed  to  know  whcthor  anj  of  thcjte  km|w  had  been 
submitted  to  the  Royal  Commitwion,  tmd  whether  iliuy  took  ijurt  in  any 
competition  for  the  reward  offered  I'V  Mr.  Kllis  Lever  {who  had,  however, 
taken  care  to  make  ibe  cunditiuii?,  under  which  the  piize  would  be  given, 
each  M  wvre  impossible  fnr  any  person  to  comply  with.)  He  would  also 
like  to  know  if  Mr.  HouUtdge  had  made  any  photometric  ciperiments  as 
to  the  li|^ht  given  out  by  the  lamje  in  conifiarison  with  chat  of  the  standard 
sperm  candle,  as  this  vas  a  question  of  some  imprirtance. 

Mr.  Rol^TLI^tJOl!,  in  answer  to  these  qncetions,  stated  that  his  lauips 
had  been  tested  np  to  50  feet  per  seomd,  hut  he  hardly  thought  that  the 
lamp  which  he  called  the  Official  lump  would  stand  more  than  4-i>,  but  to 
whatever  tests  the  lamp  had  l>ei'n  put  in  his  presence  there  had  uever  an 
explosion  ueeum<d,  thou^'h  he  had  nut  been  prcwnt  when  all  the  experi- 
mcnta  were  made.  In  answer  to  Mr.  Weeks  he  stated  thai  there  were 
four  of  the  lamps  at  present  liefore  tlie  Roynl  CommisBion.  He  had 
Buppiied  the  ftixretary  with  an  account  of  some  experiments  that  had  been 
mode  of  the  t|uniititiea  of  liRhL  given  out  by  the  ^■ariol]a  descriptions  of 
lamp  described  in  tbe  pafwr.  The  Davy  mid  ("lanriy  combined  lamp 
gii'es  J8'972  or  19  per  cent,  of  light,  taking  the  (itaiidard  sperm  candle 
as  100.  The  one  specially  made  for  oQiciaU,  of  the  same  doscriptiou, 
gives  36  per  cent.,  while  the  Double  Clanny  gives  7-1  per  cent.,  and 
when  the  ontcr  glass  of  the  latter  is  bulged  outward  it  gives  91  per  ocnL 
of  light. 

The  I'BESiDENT  proposed  a  vote  of  thanks  to  Mr.  Boutledge  for  tbe 
[taper.  He  would  like  to  mention  a  circumHlanoc  which  occuraxl  a  short 
time  ago.  There  was  a  di»;ii88Jon  at  the  Inst  meeting  on  the  Marsant 
huup,  and  he  stilted  that  he  bad  l»een  informed,  he  did  not  speak  of  his 
own  knowledge,  ihut  the  lump  went  out  very  readily  in  a  current.  He 
had  since  then  had  the  opportunity  of  Leating  the  lamp  himself,  and  had 
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Been  it  l«ted  under  circnmalniicw  of  very  great  difficnlty,  whore  the 
corrcnt  wu  extremely  stron^r.  aud,  so  Tar  from  it  ficoing  out.  be  never  saw 
R  lamp  which  kept  in  so  well.  It  wa»  moet  remarkable  the  way  the 
Mnmant  lamp  behaTe(^  itKlf  in  a  ntron^  current  of  air.  FTc  thought  it 
only  ri)!;ht  to  mentioa  this  after  the  remark  he  made  on  a  previous 
oooaaion. 

Mr.  A.  h.  HTRiTBtisoif  seconded  the  vote  of  thanks,  and  Raid  the 
Hout1edire--Toh niton  Inmp  aeemcd,  in  jmint  of  safety,  crerythinjf  derir- 
able,  As  to  weijHit,  he  thought  it  whs  ratlier  heavy  for  ordinary  nse. 
He  WI18  very  much  bowilderwi  nt  the  present  time  an  to  which  was  tbe 
bo6t  Inmp,  aa  there  were  btj  many  lampo  by  \'»rion8  makent,  ainl  it  was 
difllcalt  to  say  where  the  best  utiH  to  be  found.  Tf  this  lamp  liad  stood 
the  test  of  Mi  feel  a  second,  nothing  more  in  point  of  safety  could  be 
reqnired. 

The  motion  was  njirreed  to. 


The  followinfE  paper  wa«  open  for  discusBioti : — "  Notes  on  the  Cool 
Fields  and  <'ocil  Mininji  OirtrmtionB  in  Nnith  Kormoaa,"  by  Mr.  David 
Tj-zack. 

Mr.  Tywick  mid,  he  had  nothing  to  add  to  what  he  had  »tat«d  io  the 
pajier. 

The  Prrhjdest — Has  there  not  been  quite  recently  some  oilier  paper 
read  on  the  subject,  or  n  piiblioitiou  by  some  Chinese  Guveroment 
officials  about  the  conl-mines  in  Formosa  ? 

Mr.  Ttkack  said,  he  was  not  aware  of  it.  The  various  fif^res  given 
in  tlie  paper  were  up  to  ItiS'J,  which  was  the  time  the  Europeans  led  the 
miues.  and  after  that  time  there  was  no  European  record.  .The  miiiioff 
wisentiroly  in  the  hands  of  the  Chinese  now.  There  were  several  Chinese 
mining  Btudcnta  when  he  was  there,  one  of  whom  hnd  been  educated  in 
France,  and  who  took  the  mMnaKe>netit  of  tbe  mines  when  he  left. 


Tlic  fotlowinp  papers  were  then  annonncwl  to  be  open  forditcuseion: — 
-The  Bilbao  Irxin  Ore  DiMtrict."  by  Mr.  B.  J.  Forrest, 
"  The  KndlesB  Chain  In  Spftiu,"  by  Mr.  OeoiT^e  liCe. 
The  Socreteiy  aaid,  as  the  writers  of  both  theee  papers  wt9%  now  in 
Spun,  he  did  ni:it  know  that  any  further  infumiation  on  the  subjeote  could 
be  obtained,  but  if  any  questioiis  were  u&ked  be  nmid  enrrespond  with 
tbe  authors  and  perliaps  get  answers  which  might  very  much  iucreMo  the 
value  of  the  pepcn. 

Tbe  moettntj  then  concluded. 


ox  A   XtW  SYMTEH   OK  COAL'OKTnrcei. 


tOR 


ON  A  XEW  KYRTEM  OF  COAI.-GKTTINTs  IVtTn  HrRNETT'S 
PATENT  ROLLBIl  MININ'O  WEDGE  AND  KICKEXG 
MACHINE. 


Bt   \\\  J.    IIIRD. 


CoNSTDEaABLB  attention  liiut  ktel;  hecit  dircctcc]  to  the  introdiidiun  of 
ftppliBnccs  for  ooal -getting-,  to  obviate  the  nciaaisity  fnr  the  org  of  gnn- 
powder  in  coal-mincn.  On  the  one  hnnd  the  ti«c  of  lime  cartiidga, 
compressed  air,  atid  the  like,  have  lK<en  siicgcsted  as  altcriiHtivc  hlcuttin^ 
agents;  wliile  on  iho  other  tmnd  iQitny  attoinplB  have  Wn  made  to  use 
raeclianical  wedge*  of  varioiia  licaignB  for  brciikitij;  f\n\vn  t'nnl.  Tt  Eh  to 
one  of  the  most  reccut  of  tiiese  latter  inventions  tlijit  the  writer  wi&hea 
to  draw  the  attention  of  members  of  the  InstitiitE^. 

The  tendency  of  modt^m  lejrislniiini  jind  of  mine  rcgnlations  nfFecting 
the  work  of  «ia!-piUi,  is  undouhtcdly  more  and  more  towards  restrictiyn. 
The  cause  of  luatiy  uf  tliu  tn'jst  disaslruim  of  eolliury  explosions  Is  allcfrcd 
to  be  the  lUG  of  ganpowdcr  for  lilasting,  when  flafotjr-Iaraps  are  used,  and 
the  probftbility  of  the  proMbitioa  of  shot  Bring  nnder  Buch  conditions  ia 
the  not  remote  future  may  be  contemplated, 

A  good  mechanical  wedge  for  breaking  down  coal  HhouU  be  so  con- 
fltnicted  as  to  ciert  a  sufRi^icnt  l)urBlin^  prcKsiiri!  on  the  jud  of  cobI  to 
which  it  i*  applied,  with  au  initial  force  that  can  be  eaiiily  cicrted  l»y  one 
nun.  To  uttaiu  this  object  it  w  necessary  tliat  the  friction  produced  by 
working  the  mftcliine  ahoiild  be  of  the  least  iwissible  anionnt.  It  ia  alsi 
dcfiirable  that  the  entire  machine  should  be  of  sneh  weight  and  dimenaiona 
as  t<»  Ik;  easily  handled,  whilst  the  working  parta  should  be  strong  and 
not  lialtie  to  get  out  of  order. 

A  very  im|w>rtant  advantage  Hint  an  efficient  niPfihanlcaT  wedge  ;n^e8, 
is  the  iricrfase  of  the  percentage  of  round  ooal  in  the  output,  and  a 
cousoqucut  gain  in  the  aTerage  aelling  price.  Assuming  au  output  to 
have  an  aveni4^  eelling  price  of  fls.  per  ton,  and  mmsisting  of  .in  |xT 
cent,  round  coal  selling  at  7s.  per  ton,  and  on  per  cent,  of  Bcniill,  duff,  &v.. 
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at  the  Kvcroga  of  3b.  per  tou,  thu  following  table  will  hlinw  hnw  the 
average  ielling  prieo  of  the  Aviiole  ciit[>tit  risce  as  the  percootage  of  round 

Percentage  of  roand  ...        fiO        6S        60       05        70        7S 

ArcT«p!  •i-UitiR  !«■'«  ■■        K/-      E,^      6'*i     67^     B/9|      6/- 

Thc  nsc-  of  pTinpowder  utitloiibtedly  tends  to  shatter  the  cohesion  of 
the  coal,  to  diminisli  th«  per\-«iitape  of  mund  at  the  acreens,  and  also,  to 
a  great  degree,  in  transit  and  shii^mcnt. 

The  improved  machine,  aa  IlRC^l  at  Wiiigate  Colliery,  isshovnin  Plate 
XXXVII.,  where  it  tcill  be  seen  that  theaetinnof  hrcoktogdovnthecoal 
is  by  drawing  a  wedge  a  between  a  aeries  of  roUers  b.  working  against  two 
Feathera  rr,  which  liave  been  previously  pushed  into  a  hole  bored  into  the 
coal  abont  fonr  inchea  in  diameter.  This  wedge  ia  a  prolongation  of  a  bar 
<i,  terminating  in  a  screw  f,  which  is  snfliciently  long  to  project  some  short 
distance  clear  of  tlic  hole.  The  feathera  t  are  also  prolonged  by  the  roda 
/  till  they  come  outside  the  hole.  These  ruda  being  Hvetod  or  othcrwias 
Hcured  to  a  short  lever  17,  terminate  in  a  projecting  pin  at  <;'.  A  is  a  not 
working  on  the  screw  *  and  kept  in  it«  place  by  the  washer  ^  made  fitst 
to  the  short  lever  g  by  foar  screws  J.  *  A-  are  the  two  tides  of  a  ratobeb-  ■ 
lever  inclosing  between  it«  jawx  the  ralcliet-wlieel  k',  and  having  attaobc 
to  it  a  pawl  /  working  on  a  pin  m,  and  kept  in  its  place  by  n  spring  n. ; 
Tlic  ratchet-wheel  k'  is  screwed  on  to  the  aat  h  and  made  secnre  thereto,  lO  1 
that  the  nut  will  revolve  witli  the  mtehct- wheel.  The  sides  of  the  ratchet- ' 
wheel  kk  art  brought  together  and  prolonged  with  an  upcning  0  cut  in 
them.  In  this  opening  is  introduced  a  shoit  lever  ;>,  which  works  on  the 
pin  y',  and  has  a  roller  q  working  on  pin  r.  The  end  of  this  short  lever 
p  ie  made  square  at  s,  and  to  this  square  is  aUAche<l  the  lever  (.  y*,  secnred 
aa  it  is  by  the  two  featlicn  f,  which  arc  jnmmcd  fiut  in  the  hole,  is  immor- 
able,  and  aw  n  backward  and  forward  motion  is  given  to  the  lever  /  the 
roller  ji  communicatcn  it  to  the  ratchet  brace  with  Jta  curious-ahapcd 
opening  o,  which  allows  the  brace  to  go  just  sufficiently  hRckwards  and 
forwardj  to  catch  one  tooth  c»f  the  ratchet-wheel,  and  no  more,  at  every 
double  stroke.  The  rutdiet- wheel  being  attached  to  the  nut  K  acta  on 
the  screw  e  and  pulls  the  wedge  forward. 

The  gain  of  power  in  thiii  wedge  is  such  as  to  prodooe  a  banting 
pressnrc  of  A  cons  for  cocli  pound  force  applied  at  the  two-foot  lever.  In 
this  wedge  the  screw  is  |-iDcb  pilch.  It  is  proposed  not  to  exceed  ^-indi 
pitch,  by  which  the  power  will  be  increased  to  G  tons  iwr  pound  applied. 

Tlie  improvemrnta,  which  arc  tlieuuch'cs  patented,  in  the  "Improved" 
wedge  are  briefly  as  follou :  First,  guides  for  rollers  are  now  loniwd  un 
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the  feathers  which  arc  clmniielltd  for  their  reception,  and  »rc  hence  mnch 
tttrongcr  timn  in  the  ori];ina]  dcni^n,  whitflt,  by  the  fact  of  the  side  plates 
being  dispcnBcd  with,  the  simplicity  of  the  machine  la  materially  increased. 
Any  number  of  rollers  may  bo  u»ed,  the  one  shown  in  the  Plate  hfls  four 
on  each  side,  thus  dlstribnting  the  presnirc  more  equally.  Second,  the 
compound  lever  is  improved,  making  the  ratio  of  Icvempe  more  miiform. 
The  new  arrangement  t«  also  Bclf-cotitained  and  is  very  easily  worked. 

The  friction  in  working  the  "Improved"  Roller  Wedge  is  certainly  moch 
less  than  in  any  arntngcmcnt  where  wedges  in  sliding  contact  are  used ; 
in  fact,  the  caae  may  be  compared  to  drawing  u  heavy  load  in  a  properly 
constmcted  carriage,  as  against  dragging  the  same  load  along  a  surface  in 
direct  contact  with  it.  It  shonid  be  particularly  noticed  in  the  working 
nf  this  wcdg<>,  that  from  the  fact  of  the  fi-'athcm  Ix'ing  stationary,  and  tho 
rollers  in  free  contact  with  the  wedge,  the  hitter  travels  twice  the  distance 
of  the  rollers  on  the  featiiers. 

The  mode  of  ivorkiiig  may  now  bo  briefly  dpsrribcd.  The  place  is  first 
"kirved"  to  a  depth  of  S  feet.  The  wedge  reqaircs  a  hole  to  be  drilled 
4j  inches  diameter  and  8  feet  G  inches  in  depth,  oat  of  which  2  feet  10 
inchea  is  taken  up  the  fail  diameter,  the  wedge-bar  projecting  the  re- 
mainder of  the  dt&tiincc.  It  should  be  pointed  out  that  this  increased 
depth  of  8  inchea  is  not  wasted,  hnt  ia  utiluipd  for  the  next  jod  taken  off. 
In  places  with  two  fast  ends,  both  sidca  may  be  "nicked"  to  the  same 
depth  as  the  "kirving,"  and  the  hole  drilled  in  the  middle  as  near  the  top 
of  the  coal  OB  pomtibli^;  or  the  place  iiniy  Ix-  nicked  on  one  side  only 
and  the  wedge  hole  drilled  near  the  faat  end.  In  cases  where  coal  is 
kirved  at  the  top,  the  ivedge  is  of  coarse  applied  iit  the  lB>tloni  and  exerts 
a  lifting  instead  of  ii  breaking  down  preesure.  After  introducing  the 
wedge  into  its  hole  it  is  tightened  into  position  by  applying  a  snitabte  key 
to  the  nut  h.  Next,  the  handle  I  is  placed  on  tht-  suppiemciitatj  lever 
_p,  which  latter  is  provided  with  a  r<jller  q  to  diminish  the  lrii;tioii,  moving 
in  a  groove  o  in  the  ratchet-braa?  lover  t.  It  wiU  rarely  be  neccs- 
Bftry  bo  draw  tho  wedge  quite  home.  The  jud  soon  begins  to  crack  and 
it  is  desirable  occasionally  to  intermit  the  process  to  give  the  cuul  time  to 
work.  When  the  jud  falls  it  breaks  off  at  the  full  depth  of  kirving,  and 
the  wedge  falls  down  with  it.  The  coal  will  usually  come  over  in  one 
large  piece,  which  may  break  into  sevenil  smaller  pieces  on  striking  the 
thill.  Around  the  wedge-bole  will  be  found  a  little  small  coaL,  the  result 
of  the  cnishiiig  action  of  tlie  wedge,  the  pi-oportion  of  which  will  be  less 
than  5  per  cent,  of  the  mass,  all  the  rest  being  round  coal. 

It  is  also  intended  to  use  this  wedge  for  stone,  buth  in  canches  and 
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(iTifts.  A  wwlgu  with  a  smaller  taper  U  to  be  emplorecL  and  the  diiuen- 
iiions  dfcrcoBcd  ho  as  not  to  reqaire  a  IioIp  more  than  S^iooh  diameter 
and  2  fcet  6  inches  deep.  The  reason  why  the  taper  is  to  he  diminisbed 
is,  that  with  the  laTRcr  ta\Ki  the  bursting  force  is  exerted  at  the  interior 
end  of  the  machine,  whk-h  ia  wlini  ia  reqaired  to  break  down  n  jad  of  coal 
hack  to  the  full  ilR|)lh  of  tlic  kirving,  but  in  taking  down  n  stone  canch, 
the  prcMun;  sliould  U*  mure  evenly  diatrihnted,  and  consequently  the 
taper  shonld  bo  docrcascd. 

The  wedge  now  descriljed  has  just  Ireen  tried  at  Wingntc  Colliery,  in 
the  Low  Main  Seam.  In  a  bord  +  yards  wide,  a  jiid  was  kirved  nod 
nicked  on  both  sides.  The  thickness  of  the  seam  is  3  feet  3  inches,  and 
the  »i«l  is  houw-'liold,  uf  a  Inird  kind.  The  wwJge  hole  was  drilled  in  the 
middle  of  tlic  jud  and  the  wedge  introdnced;  twelve  miuutes  after  the 
ftrat  appUcaliun  of  the  lever,  the  entire  jud  came  down,  Pnrthcr  trials 
are  proceeding,  the  results  of  which  the  writer  will  lay  before  tlie  members 
m  early  as  [Kiiwihlfl. 

Tn  addition  to  the  roller  wedge,  the  patentee  propoaca  to  luo  a  now 
method  of  nicking,  Figs.  7  and  8,  less  laborious  and  tedious  titan  the 
present  bund  uiekiiig,  and  pnxliioing  much  leea  small  coal.  Previous 
euggestioiia  for  tnwhaiiical  nicking  seem  to  consist  in  cutting  Tertical 
groorea  on  each  side  of  the  place,  a  plan  which  Doay  be  veil  suited  to  the 
shaLtering  action  of  powder,  bnt  in  which  the  jud  would  be  liable  to  jam 
under  tlie  steady  notion  of  the  wedge.  Mr.  Burnett's  propceition  is 
to  drill  a  hole,o^r  axeries  of  holes  one  abore  another,  of  wtj,  l^or  2  inches 
in  diameter,  into  tlie  cual.  Instead,  however,  of  baring  either  the 
groove  or  the  holes  in  a  vertical  lino  it  is  intended  to  make  them  in  a 
line  at  an  angle  slightly  acute  with  the  thill,  say  A  degrees  unt  of  the 
perpendicular.  Dy  this  meaus,  when  the  pressure  of  the  roller  wedge  is 
upplied  to  the  jud,  it  is  intended  that  the  coal  should  break  along  Ibfi 
line  of  holes,  which  lieing  at  this  angle  will  allow  the  jud  oloaranoeto 
come  down. 

The  principle  of  employing  drill  boles  to  delenniiM  tines  of  fracUtrc 
has  been  in  use  tu  quarries  for  oeutorioB,  and  the  sabatitution  of  tUeaa 
drill  hol(»  at  tlic  ahuve-mcntioncd  angle,  may  Kaacuiablf  be  expected  to 
be  an  eoonouiical  advantage  over  the  hand  nicking  hitlterto  in  vogue. 
This  gyatem  of  mcclianicat  nicking  has  been  patented,  and  a  nicking 
machine,  for  cuuvcnieutly  and  expeditiously  drilling  those  boles,  will 
shortly  be  iu  working  order  when  the  writer  hopes  to  be  able  to  Uy  the 
resalu  before  this  Institute.  The  proposed  method  is  illustntle-d  in  the 
diagram. 
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StrPPLEMKSTARV   REMARKS. 

The  writer  was  present  at  the  trials  o(  the  roller  wedge  solMeqaent 
to  Lhc  com[h]ctioii  of  tlie  papor.  'llic  following  arc  the  porticabrs  thereof. 
Both  trials  were  in  the  Low  Muiii  Soain,  Wingate  Cullier>'. 

A  bord,  6  yards  wide,  section  of  scam  3  feet  4  inches,  waa  kirred 
acrcM  3  feet  S  inches  in,  1  foot  5  iuclies  deep  iii  front,  niekfd  on  both 
sidet)  S  feet  in,  L)i])eriiif;  from  1  fuol  4  inclicK  to  7  inches.  The  wcd(i[c- 
holc  WM  drilled  in  the  middle  of  the  jud.  Fourteen  minutes  after  the 
oppliaition  of  the  lever,  the  whole  jiid  came  over  in  two  large  pieoea. 
OqIj  8  inches,  out  of  the  18  inches  travel  of  the  wedge,  was  utilised  to 
effect  this. 

To  Uxt  the  power  of  the  machine,  it  wba  nest  taken  into  a  wall 
4  yards  1  foot  wide,  kirved  across  S  feet  4  inches  tn,  not  nicked,  btit 
quite  fust  at  both  ends.  In  drilling  the  hole  for  the  reception  of  the 
wedge  111  the  middle  of  the  jud>  the  drilling  apparaius  broke  down  when 
the  hok'  was  only  2  feet  G  inches  in,  instead  iif  S  feet  C  inches.  Not- 
withstanding this,  the  wedge  was  inserted  ns  far  as  the  depth  of  the  hole 
would  allow.  After  twenty-live  minutes  working  the  jud  was  brot^ht 
down,  with  the  exception  of  two  pieces  hnnping  rii  each  mwk,  which 
were  left  in  n  Inniicncd  condition. 

A  machine  for  nicking  in  the  new  way  proposed  is  not  jet  qutt« 
ready  for  oi^ieriinenla,  hut  will  be  so  in  the  course  of  a  few  days. 
It  is  anticipated  that  the  nicking  will  be  effected  by  tlic  machine  in 
considerably  less  time  than  it  conid  l)e  done  in  theonlimiry  way,  with  the 
advaaUge  of  au  increased  propurtioD  of  round  coal  got. 

The  patentee  liaB  mibmitted  a  8]iecification  of  nti  improved  machine 
for  drilling,  in  which  the  use  of  a  screw-bar  is  dispensed  witli,  and  one 
drill  only  used  fur  the  fnll  depth  l>ored.  It  may  be  worke<l  continuously, 
and  it  is  ulso  adapted  for  the  immediate  withdrawal  of  the  drills,  which 
will  greatly  dltiiiniKli  the  lime  occupied  in  the  process.  Tliis  improvement 
will  be  alao  applied  to  the  nicking  machine. 

The  combined  svstem  of  the  wedge  and  the  nicking  machine  will  b« 
tried,  by  the  j>crmi(Siion  tif  ,Mr.  Armstrong,  at  Wingute  Colliery,  and  by 
the  time  ihix  juijier  cumoM  ^m  for  diacnaBioii,  the  writer  expects  Ui  Iw  able 
to  lay  full  details  before  the  Institute ;  and  he  will  willingly  give  any 
informutiou,  from  time  to  time,  of  these  trials  to  any  member  of  tbo 
Institute  iuteresled  in  the  siibjecl. 


198  ON   A  NKW   RY8TEM  OF  COAL-QKTTINO. 

The  President  said  that  this  paper  dealt  with  a  qaestion  of  verj 
considerable  interest  at  present.  Several  gentlemen,  fortunately,  were 
giving  their  attention  to  this  subject,  and  they  might  hope,  in  the  end, 
that  something  satisfactory  would  be  produced.  He  proposed  a  vote 
of  thanks  to  Mr.  Bird,  which  was  agreed  to. 


Mr.  Theo.  Wood  Bunning  then  read  the  following  "Account  of  the 
Experiments  made  in  Qerraaiiy  by  the  Prussian  Commission  on  Eiploeire 
Gas:"— 
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ACCOUNT  OF  THK  EXPERIMENTS  MADE  AT  THE  KONIG 
COLLIERY  AT  NEUNKIKCITEN  (SAARBRtiOKRN).  PAR- 
TICULARLY  THOSE  ON  THE  CONSEQUENCES  WUICU 
AUiSK  WHEN  OOAIi-DUST  ANO  OAS  COME  IN  CONTACT 
WITU  SHOTS;  AND  OTEIER  MATTERS  INTIMATELY 
CONXECTEU  WITH  THESE  EXPERIMENTS. 


tTKDKn  TUB  DlRBTTION  OF  THE   PBUBSIAN  CoMHIRSTOTf  OS  ExriiOSITE 
GlS;  HKrotlTED  ON   nv   HETtRN    UlLT,  OP  AaCHEK. 


TiuMBUTSD  BT  THRO.  WOOD  BUyNlXa 


The  great  nncertainty  which  remains  as  jet  on  bhe  [iart  whit;]]  coal-iliist 
plBjH  in  pit  cxploeioiia,  and  especially  with  regard  to  the  extraordinary 
views  of  the  French  writcrg.  Mallard  and  ha  Chatcljer,  in  their  cxhausUve 
work  ujNjn  iIu'b  iuijuirtaut  question,  faused  the  author  of  this  memoir 
toiMUCa  Bpecialyc-tition,  datt;ilthe  15th  of  Decfiml^er,  IS«;5,  which,  ftflor 
ihortly  Btaliug  the  natiiru  of  the  ijuusLiuu,  hliitvd  that  iL  was  the  pronnce 
of  the  PruK&iau  Coinriuasioa  on  Qas  t^^  nmkc  exi>critrntit«  Ui  bH  them  at 
rest,  niul  also  iJoint43d  out  the  mannur  iu  which  they  should  In?  carriu!  out. 

At  the  recommendation  ofthc  chairman  of  the  Commission,  Dr.  Serlo, 
the  Minislvr  decidwl  to  cnrry  out  ihiste  exixiriuieute.  Tht  pit  heap  of  tlie 
KiiuL^  Pit  wuR  i*hciKi!n,  an  it  seeiiud  that  a  ^TCut  many  ex}wrrlmenb8  would 
have  to  be  made,  and  that  pit  gaa  would  be  necessary,  and  in  this  pit 
there  waa  a  poweri'nl  Mower  <jf  natural  g:i8  which  amid  he  easily  confined 
and  brought  to  bank  iu  pipeej.  Thtj  secretitry  to  the  Cijmii4i8sii.iu  was  theu 
appointed  to  arrange  the  necef^ary  trcctioiit<  and  cx[H!ninenta;  the  ai^tual 
carrying  ont  of  the  latter  iu  detail  was,  however,  given  to  the  Mineg 
Inspector,  Mar^rnf.' 

On  the  &th  June,  1884,  the  whole  of  the  preparations  were  ao  far 
finished  that  the  preliminary  experiments  could  be  commenced,  and  from 
Ibti  experience  ottaiued  from  these  the  first  programme  for  the  ensning 
mumths  was  arranged.    After  tlus  lirst  series  of  experiments  waa  carried 

*  Thin  gcivttpmiin  vriu  united  diiHnfr  a  portJnn  of  the  time  by  tlie  Mining:  Ref'CKB* 
dary,  Hrrr  Hdiik«;  and  aftorvntxl*,  i>y  (.he  rhtimiat,  Dr.  Rroiikiaann. 
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out,  a  aew  programme  was  mndc  on  the  Atb  Septemticr,  1884,  for  addi- 
tional OQPB;  and  on  the  8rd  nnd  -1th  Octoltcr,  1884,  Uie  technical  branch 
of  the  One  Commission  became  acquainted  with  the  nature  and  extent 
of  the  experimeutd,  and  enlarged  Uie  pro^ramuie  by  another  series. 

At  the  end  of  1884  the  experiments  had  not  jot  oniue  to  a  ooiicluKion, 
and  it  seemed  that  fleveral  more  montJis  would  be  required  to  finish  them 
esjwcially  as  during  that  inclement  season  of  the  j^ear  they  could  not 
be  canned  out  in  the  Bame  continnous  way  aa  waa  poaatble  when  tbey 
were  first  commenced,  but,  nevertheleKS,  the  resulta  already  obtained  are  of 
KuRicicnt  importance  to  justify  a  prehmtnary  repott  being  made  upon 
Ihem. 

It  will  Iw  seen  that  the  subject  has  been  cuuiidered  nader  four 
sections : — 

1.  General  remarks  respecting  experimenta  with  coal-dost  and  gas. 

2.  The  arraQgement  of  the  expenmeuta. 

3.  DeKcHption  of  the  buildings  in  which  tliey  were  made. 

4.  Results  of  the  cspcriments. 

(The  two  lost  inEtru(;tioDS  were  prepared  by  the  Inspector,  Uerr 
Margraf.) 
Generally,  it  may  1)e  remarked,  that  the  flntt  diviBion  cxplaioa 
why  the  experiments  were  cuiumonoed  and  bow  they  were  retlljr 
carried  out,  so  that  I  have  only  here  to  draw  attention  to  tbem. 
I  will,  however,  remark  that  in  all  the  cx[>crimenta  that  have  been  •! 
]]rci)cut  made,  the  experimenters  have  contented  t-henudTca  witb 
sprinkling  a  thin  coating  of  coal-dnat  over  a  certain  defined  length 
of  the  bottom  of  the  gallery,  so  that  about  I  lb.  of  dost  waa  strewed 
orer  each  foot  in  length ;  coul'dnst  wag  also  Uied  as  a  stemming  for 
several  shots.  In  many  cases  in  the  experimental  trials,  ooal-dusl  was 
placed  upon  props  and  supports,  wbicli  were  fuat4Uiod  sideways  in  the 
gallery  in  order  to  unitate  the  props  in  the  pit,  but,  it  waa  soon  fomd  oni 
that  this  made  very  Uttte  diUVrence,  and  it  was  determined,  on  aoooant 
of  its  greater  simpliuity,  to  be  content  with  comparative  expcrimenta 
when  tbc  coal-duat  waa  sprinkled  ui>on  the  bottom,  especially  as  in  pits  it 
ii  more  at  tbc  Ixtttom  than  elsewhere.  It  must  also  be  remarked  that  the 
shot  stirs  up  and  at  the  same  time  inflames  the  dost,  and  if,  before,  it  was 
donbtfnl  that  this  took  place  to  anything  tike  a  serious  extent,  the  reiy 
first  experimeDta  made  it  apparent  that  this  waa  most  decidedly  the  oaae, 
and  that  the  coarse  particles  of  dust  with  which  several  pits  are  sirewad 
contained,  nevertheless,  a  sofficient  quantity  of  particles  of  ooal-dust  to  fly 
about  and  become  inflamed. 
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V<Mfc4l|Hbll7  referring  to  the  principal  pninUt  connocted  vith  the 
experiments — nod  parliculaxly  to  Uiosu  in  divisions  ?  and  4 — it  tnnsl  be 
here  rpmarkiKi  timl  L)it>  diwcription  nf  Ii)«[ie<:Uir  Marirraf,  DotwjLlisutndiDg 
its  extreme  detail,  only  gives  a  general  picture  of  the  lai^e  number  of 
resulis  obtained  rroiii  ihcBe  intereating  experiments ;  later  on  it  is  intended 
to  remark  more  fully  on  thi>m  when  the  record  of  the  experiments,  which 
at  present  containa  upwwda  of  S»0,  is  published. 

In  the  foUnvin^  remarkfs  I  will  endca\'our  to  bring  forward  the  moefe 
remarkable  effects  cunnocted  wiUi  the  exjwrimcnte,  mid  Uy  place  l>efore 
the  reader,  an  ck'jirl;  as  ]xi!!»il)le,  liow  t'lU'  the  ]irc«;ut  ideas  ni-siK-cLing  the 
action  of  coal-diiint  are  confirmed  or  not,  and  point  out  the  nature  of  the 
farther  eiperimenta  wliich  remain  to  be  carried  ont;  and,  in  conclngion, 
make  seme  panting  remarkit  nhinli  the  work  already  aecompliahcd  ^uggosta. 

The  prtliminiiry  IrinU  geein  to  have  proved  that  cliiy  RtcmmeJ  Bhot«,* 
with  a  charge  of  8*11  onucex — whatever  their  direction  maybe  with  regard 
to  the  axis  of  tlie  gallery — produce  n  length  of  flame  lietween  9"1*4  and 
13"I2  feet,  and  also,  t-o  have  shown  that  shots  with  IT'fiSuiinces  of  ]iowdt'r 
produced  flamMi  only  ulightly  exccedinff  I8'12  feet  (aparks  arising  from 
them  did  sometimei^  ap]<ear  at  a  di^tiincc  ctf  i^  tvvl,  but  ihero  wug  do 
distinct  eunuc-cting  fluuiej;  nhilttt  tlicRC  ftume  liolbit  stemmed  with  cijal- 
du8t.  and  without  any  strewing  of  coal-duflt  iu  the  gallery,  produced  a 
length  of  Rame  between  295  and  .'iS'S  feet  with  8'I  I  ouuccb  of  powder, 
and  one  of  (i'>"^  feel  with  17'6fl  ounces  of  ]M)Vvder.  The  dust  for  these 
eij-icrimcntfl  was  taken  frf>m  the  Uanan  Pit,  which  ecntnined  only  IB-it 
per  cent,  of  vululile  matter,  and  belonged,  as  will  be  later  explained,  to 
that  Bort  of  duat  which  gives  the  average  rcaulta.  By  later  trials  with  the 
less  gaaay  anthracite  coal  from  the  IVorms  district  duly,  flames  of  from 
2d'2  to  29'5  feet  long  could  be  obtained  when  the  hoIt;s  were  stemmed 
with  ojal-dust.  and  ooal-dust  wiis  etrcwed  along  the  gallery.  It  would, 
at  all  events,  Iwr  tidviwilile  permanently  to  catablish,  by  exhaustive  experi- 
ments, how  the  varifiUM  tfjaUUiKlM  l»--hftve,  acid  wfiiL-ii  of  them  usnalEy 
give  the  most  energetic  rcgulta  when  coal-dust  is  used  for  stemming, 
without  tills  strewing  of  conl  iu  the  gallery,  in  order  in  tliia  way  to  e^tab- 
linh  at  what  length  n  blown-oot  shot  ciin  be  dangerous  when  uo  coal-dust 
is  within  itA  range,  ft  must  also  be  cousideitd  that  a  shot  which  take* 
place  iu  a  hole  bored  in  the  cotil  has  n  certain  dcatructive  and  distilling 
effect  ui»u  the  sides  of  the  hub'.  TIiIh  cd'cct,  howt:ver.  in  no  n\K\  cjinsca 
&  larger  appearauco  of  flame  than  that  which  is  observed  with  coal-dust 
stemming. 

■  Soft,  w«t.  onlliiAr.T  elay. 
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The  experiments  upon  tlie  cfToct  of  &  shot  in  a  gallery  id  trliieh 
coftMuHt  haw  Iw'cn  sprinkk'd,  were  arnin^'ed  in  such  u  vmy  that  one  could 
compare  the*  diffureut  shol*  wit-h  Jiflereut  sorts  of  dust,  |>Iacc<l  iu  the 
proportioQ  of  1  lb.  of  dust  to  I  foot  in  length,  and  using  olwajn 
the  Sams  qunittity  of  8*11  ounccB  of  powder,  first  with  clay  and  then 
with  coal-dust  stemming. 

The  results  obtained  by  these  experiiuento  gave  a  sort  uf  rale  for  the 
rolativo  daagur  of  the  diOuruut  kinds  of  dust,  and  even  although  the 
different  circumstancca  eotmected  with  Ihesc  expcnmcDto  require  in  a 
certain  way  tu  be  allowed  for,  yet  tlic  wieHlts  have  iip  to  the  prcacnt  been 
of  the  grcat«et  interest.  Under  tbeae  circuuiKljincus  the  length  of  the 
fluniR  seems  to  vary  between  the  maximum  of  108*2  feet — whtcb  was 
rcachwl  when  dnst  fruni  the  Pluto  Pit  was  uflcd,  and  the  minimum  of 
fi-om  13  to  ao  feet — which  was  arrived  at  when  the  dust  from  the  au- 
tlmicit«  coal  from  the  Worms  district,  with  clay  steuimiug,  was  used. 
A  very  remarkable  fact  waa  observed,  that  when  the  easily-fired  ooal- 
dnst  was  strewn  for  33  feet  along  the  gallery  there  was  uo  perceptible 
diBcrcDce  whether  the  hole  was  stemmed  with  clay  or  with  ooal-dust,  yet 
in  the  leas  easily  infiamcd  gas  the  length  of  the  flame  was  increased 
by  the  coal  stemming  from  6*5  to  23  feet.* 

Firom  this  Lbe  following  I'ule  may  tie  laid  down :  that  when  the  length 
of  flame  is  over  78-72  feet  there  is  no  penxiplihle  difference  whether  the 
hole  is  stcnimod  with  clay  or  coal  dust,  hut  that  the  difference  is  the 
greatest  when  the  leugth  of  the  flume,  with  clay  »temmiug,  is  from  3d'S 
to  fi2'4  feet,  in  which  case  it  is  lengthened  to  (K>m  fli'i  to  7216  feet; 
and  when  the  length  of  the  flame  is  under  89*4  feet,  the  effect  of  the  oo«l 
stemming  rapidly  takes  otL 

It  is  very  remarkable  that  so  small  a  quantity  as  38  lbs.  of  dub 
itlioiild  have  auch  a  decided  effect.  Taking  the  cross  section  of  tbe 
gallery  at  17'6  square  feet,  the  cubic  oonlenta  of  88  feet  will  be 
A77  cubic  feet,  and  1  cubic  yard  of  this  space  would  contain  i^wut 
1'5  lbs.  of  the  38  lbe.  of  coal  which  is  strewn  over  the  33  fcei,  if  it  is 
admitted  that  the  whole  of  the  coal-dnst  is  blown  ahont.  This  is  haidlf 
possible,  however,  with  most  sorts  of  duEi,  which  in  a  great  measure  an 

*  Oom|«ra  thU  with  lbe  wbolo  of  tho  nporitiwiiU  which  llrrr  Mugnf  r«(m  to, 
Kud  U  nil!  be  tMTi)  tliat  it  duca  nut  Rive  ui  BOL-aratv  ilMcripUoo  of  tWa,  bMMM*  El 
Diilj  giten  ilw  aTt-raf^us  fif  nutiijr  oip«riinttntiL  Ilnv,  fur  inabuaee.  tlM  Pluta  dwS  wUli 
cImj  •tntnniing  g»v9  b  flsma  of  101  fw<.  «nd  with  maI>iloat  nt  108  (mI;  wbctvaa  the  c\- 
pariBivDt*  UieRi«eK«*  gurv,  w\tk  daj  ■tcismiiiK  9i  f iwt,  wd  wilti  coal  •t«niDia|;  1 10  foot. 
SnwU  difTiTcuM*  In  (he  Isogth  of  tunt  nudvr  liBtlW  dreuai«taac«*  «»niK4  bv  sMritM, 
bceauM  il  u  alnxMt  inpoadUs  to  itrew  tlw  diut  aaetij  with  the  miim  wioaUt;. 
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ronipoecii  of  larger  or  smnJIer  f^-um,  and  it  is  therefore,  without  donbt, 
unreasonable  lo  BUppoH;  tliat  the  coiil-duBt  tg  only  dnu^'orone  when  at  \v»nl 
1  lb.  of  dust  is  flnatiiit;  in  ]  cubic  yard  nf  air.  To  fix  the  rclntionship 
betveeu  the  di]»l  and  the  Hpnce  coubiiaing  it  with  gn;Ht«r  certiiint)'  nlll 
be  the  work  of  future  exfierimentB. 

A  nimpk  calculation,  however,  will  proiv  that  a  rt'latively  vcrj-  muth 
amailcr  tjimntitjr  is  necesaarj  in  ortler  to  cause  v^-rjf  ener^tic  cxpt'jsions. 

The  trials  of  Dr.  Btookman  seemed  to  show  that  the  coke  and  coal-duBt 
which  remain  lifter  the  eipltision  conLftin  a  very  decidedly  Bnialli.T  |h.t- 
cenUiRe  of  rolatile  matter  than  the  oripinal  crxil  ihat  was  strcwu.  The 
dost  oE  the  riuto  I'it  wiis  fuund  to  be  uts  follows: — 

Tlie  itrawn  co«]  contained  of  vuUtite  uutt«r     

VoUtUu  inttttcr  roimuuing  ui  tho  eoVv  kftcr  vk]i)u«u|)  ... 

Con»C(iiiciitly  Ihc  unount  of  voUtik  niBtt«rgc»ont«d  hj  the 

caploaluiL  wiw  ...  ...  ...  ...  ...  ...  ...     1V2      ...       8'1! 

Taking  the  last  figure,  and  prestnniug  that  the  entire  33  lbs.  which 
were  strewn  were  volatUised  to  the  same  extent,  there  would  be  2*7  lbs.  of 
gas  prrjduucd  after  the  explosion.  Cunelder,  further,  that  ae«tirding  to  the 
experiment-t  of  Dr.  Brookman,  coke  remaining  after  the  exptusion  con- 
bUDed  almost  as  much  O  and  N  as  the  coal  contained  at  firet.  so  that  the 
gases  given  out  were  almost  entirely  composed  of  H  and  CU',  one  caa 
roughly  njaumc  that  the  alioTc  2*7  lU.  would  pvc  about  It)  eubie  feel  of 
gaa  at  B  temperature  of  3<y"  Futireiibtiit,  and  ul  the  uttuuBpherJc  pressure; 
and  this  compared  with  the  contents  of  the  88  feet  of  giiilary,  namely,  577 
cubic  feet,  give*  the  proportion  of  ahont  12  per  cent.,  which  is  more  than 
is  ncfessary  to  form  the  most  dangoruus  ffaa  mixture.  When,  however, 
it  is  coiifiidered  that  only  a  portion  of  the  strewed  coal  gives  up  the  whole 
of  its  volatile  matter,  it  is  clear  llmt  from  these  not  altogether  reliable 
calcnlatione,  plienoiiii-na  cun  be  produced  snfliciejit  to  cause  very  puwerfnl 
csploaions,  at  all  events  when  certain  sorts  of  dust  are  used,  and  thi6  is 
confirmed  by  the  experiments. 

"Without  doubt,  the  experiment*  prove  that  the  coal-duat  plays  two 
distinct  purls.  In  the  first  plaee,  it  hecoracs  red-hot  ia  a  glowiug  stream 
of  gaa.  It  colours  the  yellow  flame  of  the  jHiwder  gus  a  dark  red,  and 
causes  a  perceptible  lengthening  of  flame,  because  when  the  piirticlca  of 
ooal  onev  beeome  glowing  they  remain  so  a  long  time.  To  this  extent 
the  coal-dtiBt  actrt  purely  as  dnet,  and  no  doubt  similar  effects  might  t)e 
obtained  from  the  dust  of  other  bodies,  such  as  were  found  in  the  trials 
of  Abel  and  others  with  magnesia  powder.     It  would  l;e  exceedingly 
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dcsiraWe  to  U-sL,  Iiy  n  nnmher  of  experiment*,  the  hchariour  of  %  Qomber 
of  iietiiral  b<K)ifcg  redticcil  to  duot. 

^^Iiilc  it  luigtit  be  lakcn  for  i^raoted  thsl  the  pbcnonienft  vrbkh  the  ao- 
thmcito  ooalniDst  pnidiici's — namely,  the  letigtliciitDg  of  the  Some  ftom 
9'8  to  vya  feet,  with  clny  ntcmminK,  and  from  2fl-2  to  29'5  feet,  with 
coal  nteuLiniiig — rest  alutie  upon  this  mode  of  acting  on  the  coal-dost, 
which,  tiowever,  is  uul  by  ntiy  means  clear,  indeed  Dut  eren  probablej 
it  is,  TieTerthelew,  witbont  r^rtabt  proved  that  the  rerj  int^nM  wtion  of 
the  other  sorta  of  dust  is  prvjduced  by  other  circumstanccR,  and  cod  odIj*  be 
looked  iijioD  as  being  causrd  bt  the  BURNUia  np  tiik  ciabbs  which  arb 

DISTIU.BD  Oirr  OF  THE  DUST  OURIKO  ITB  HBATED  8TATB.      Thi«  barning 

of  the  ga^  liowerer,  can  take  place  in  two  ways.  First,  by  ^radnal  dis- 
tillation of  the  scvemi  particles  nf  duet  which  arc  burnt  as  given  oat  in  a 
more  or  leas  active  wny,  but  which  do  not  explode ;  and  secondly,  when  a 
\argn  qnaniity  of  thiti  g&»  is  fpven  out  and  miied  vitb  a  soflScicni 
quantity  of  atmospheric  air. 

The  olffiervations  made  at  present  seem  to  prove  tJiai.  as  a  rale,  it  i& 
the  first  class  of  bnruing  which  happens,  for  in  many  cases  when  a  Aame, 
proceeding  with  an  even  velocity  of  alxtat  a  feel  per  second,  was 
observed,  it  ollcn  wavered  up  and  down,  and  went  back  for  a  long 
distance  aiid  Ihon  offuiri  went  fomiud.  This  kst  appearance  was  auiied. 
probably,  from  the  whole  of  the  gas  not  lieing  burue«.1  iitonue,  cither  for 
want  of  oxygen  or  from  the  prcaeuce  of  gases  not  suitable  fiir  c»m- 
boation,  and  only  nltimntely  fired  by  the  streaming  towards  it  of  fresh 
oxyKeit  from  the  open  safety-valves,  in  the  same  way  as  in  a  |Ht,  oxygen 
would  comu  in  fVum  Bide  galleriex. 

Those  appearances  vvhJL-h  were  often  olieiTved  show  already  the  cum- 
meocement  of  an  exptonion-likc  burning  of  the  distilled  prodncu  of  tt« 
Doal-dust,  and  similar  apiHMntnces  u-ere  regularly  observed,  with  diCTeroDt 
sorts  of  dust,  which  the  observer.  Margraf,  stalod,  wcro  t«i  bo  disliDcilj 
Beparated  fVom  those  where  the  ftuno  quietly  faned  along.  The  dnst  From 
the  Plutfi  Pit,  even  when  strewn  only  over  98  feet,  once  or  twioc  prodnoed 

MfffROXO  KXPLOSION  WITH  THK  ri^XB. 

These  phcnomcnn,  however,  were  very  ranch  increased  when. 
imtead  of  the  dnst  being  strewn  only  S8  feet  along,  it  was  strewn  f>8'6, 
98*4,  aod  \9Vi  feet.  Ttic  Pinto  dnst,  which  oanttcd  a  sliong  explosion 
when  strewn  S3  feet  and  gitve  a  flame  IH't*  feet  lung,  cuuscU  a  heavy 
detonation  when  strewed  ti&'6  fcut  aooompanied  with  dark  red  flames,  ii 
yard  high,  which  streamed  out  of  the  siifeiy-valve,  and  ont  of  the 
opening  dose  i^i  tJic  window,  18  b,  which  wan  y76  feet  from  the  sliot  j 
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here  A  stream  of  firo  about  20  iiichcR  long  cnme  out,  which  wavt'd  back- 
wards aod  forwards,  and  tlie  whah  cfTccl  was  that  of  an  explosion.  When 
the  dust  wafi  stitiwt'd  9S*-I  feet,  nil  these  appearancca  were  very  iiiach 
intcniififid,  the  flame  Twiaed  ''ft  fcc-t  out  of  the  end  of  the  gallery  wliich  vaa 
1C7'3  feet  long,  axp  tuers  wa8  so  doubt  that  bv  lkngtiieniso  thb 

BTHEWIKO  OP  TUIH  fiOHT  OF  DffST  THE  FLAHB  COULD  BG  PfiOLOXOED  TO 
INT  RieqUIRKD  EXTENT. 

It  iraa  the  eame  wbeu  the  dust  from  Xeu-Ifierlohn  was  Ufod,  thia 
cauBod  a  luiavy  lilack  aflenliurip  nf  a  strutij^,  tarry  Biueil  wliich  it  waa 
impoBsiblc  to  breathe.  The  oxyfpjii  of  tht  air  was  rcdciccd  to  1 G  and  eren 
l«8a  per  cent.  VTilh  rej;ar<I  to  thi.-  amount  of  CO  in  the  afterdamp, 
reliable  data  ujion  which  conoluRions  may  be  l>aHed  urc  entirely  wanting. 
In  the  afUirdamp  which  has  been  so  far  iinalysed  It  was  not  more  than 
•77ft  [wr  cent. ;  this  quantity,  however,  was  only  calciilnted  from  the  sup- 
position that  iu  the  afterdamp  no  nnburnt  CH*  could  exist,  but  it  i& 
exocedingly  jirohablu  that  Uio  aample  taken  wan  twt  entirely  free  from  air 
which,  after  the  explosion,  had  come  in  fl-om  the  Bofcty-valvc. 

The  length  of  the  diatancc  upon  which  ihc  coal  wa«  atrtwa  operated 
quite  in  a  dlObrent  way  with  other  ciualitJes  of  diut ;  for  loatance,  that 
from  the  Kunig  fit  only  gavi;  a  length  of  flame  <if  -10  ruut,  no  matter  to 
what  distance  tht-  gallfry  was  strewn  ;  but  in  this  respect  the  experimeuta 
have  uot  buen  carried  i^ut  suilicieutly  to  be  exhauKtive,  and  it  will  be 
neooasary  to  try  many  more  deaeriptiona  of  dual,  and  aprinkle  them  over 
distances  at  least  1  (lO  feet  long. 

Vfli&n  one  is  asked  why  there  is  snch  a  great  difilreuot;  iu  the  resulta 
of  the  experiments  with  different  dusts,  it  is  not  easy  to  give  an  answer 
from  the  experieiKW  obtaimsJ  np  to  the  present  time ;  nevertheless,  there 
arc  a  numlier  of  imjK^rtant  points  which  have  ]x«n  chiarly  ehicidnted,  and 
those  puiuts  'n'hieli  as  yet  liave  not  been  safficieully  explaiu«l  uud  be 
easily  filled  uj).  Firet  of  all,  it  hiis  been  disLinelly  proved  that  the  com- 
poaition  of  the  ooiil  playn  a  very  imjttirtttnt  j«irt  Jn  the  experimenta,  but  by 
no  meaoe  to  such  an  extent  as  that  it  can  he  said  that  varietieg  of  coal 
with  less  than  from  20  to  1(>  per  cunt,  of  volatile  matter  aa- free  from 
danger;  their  oxploaive  power,  however,  may  bcaaid  to  lie  in  jiruportion 
to  the  volatile  matter  contained  in  them,  and  is  greatest  in  the  aw!  which 
abounds  most  in  f^,  as  uas  to  be  expected  from  the  experiuicuts  of 
Galloway,  Abel,  Mallard,  und  Le  Chd.teliBr. 

In  order  to  make  tlie  exjx'riments  in  regard  to  the  qnantity  of  volatile 
matter  more  easy  to  compare,  the  following  table  is  given,  where  the 
experimenta  are  regtEtered  in  the  urdur  of  the  percentage  of  volatile 
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^^H              mAtt«r  thcj  oonUkin,  the  average  length  of  flame  rroin  the  shot  when 

^^H              S9  [be.  of  dust  was  strewn  over  a  length  of  S8  fe«t  is  given,  the  {wwder 

^^^ft              nsod  wan  8*11  oz.,  with  clav  stemming;  the  total  Ion  of  the  voUuile 

^^^1              matter  in  the  coke  alter  the  expI<jHi<ju,  lugellier  with  the  quantity  uf 

^^^1              0  +  N  and  H  before  the  exjilosion  and  the  Ion  of  these  in  the  ookc 

^^^1              aflemiirds,  are  alao  abowu. 
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This  tabic  prcwnta  some  very  interesting  facta;  for  instance  tlial  the 

^^^^^^        lentftli  of  flami-',  until  n  proportk>ii  or  22  per  cent,  of  vt^tilc  constitiK-iita 

^^^H              is  reached,  goes  ou  increasing  to  some  extent,  if  not  altogether,  propor* 

^^H              tionoHj  with  Ibe  quantit;^  of  volatile  matter.    The  grcatutt  eioeptions  to 

^^^1              this  were  triUi  the  coal  of  the  Hautw  and  Goitesber^  pita,  and  the  rcnaon 

^^^1              of  thia  was,  nndonbtedlr,  that  the  dost  was  of  exoeedinglj  (^wra-  qnalitjr, 

^^H              oonlainiug.  Bomctimea.  particles  from  M 18  to  'S94  inchca,  and  iu  manj 

^^H             cMca  uvcn  '788  to  V57  inchw  in  diameter.    On  the  other  side,  when  the 

^^H              dmt  cciulaincd  more  than  27  per  cent,  of  volatile  matter,  there  was  a 
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teiy  diHtiiict  fiilliiijf  off  in  the  ku^iii  of  the  flame,  which  in  many  nascs 
was  only  the  half  of  that  e-iinsrd  hy  tlie  cohI  hftvirig  22  |>er  <*iit.  of 
volatile  |iarticl»?B.  The  higher  [xjiTentuge  of  volatile  conBtitucnta  did  not 
produce  any  well-tlefiucfi  [tt-oiwrtionate  len^li  of  flame,  and  Hlthongli  many 
kinds  fif  enal-du9l  Jfave  a  c<>in|mratively  li>nj(  Inngth  of  fiamc,  yet  in  no 
owe  did  they  give,  even  ujijimitimately,  Bu<;h  a  flamo  as  the  dust  which 
contained  20  uiid  '2i  per  eeut  of  vohilile  jiarticlcs. 

Hen.!  it  iiiiiy  lie  remarked  that  there  k  a  want  of  experiments  betwe«n 
dust  containing  frum  22  to  27  per  cent,  of  volatile  matter. 

It  id  nut  cleirly  enougli  expltiiiit-d  huw  far  the  different  resnlte 
are  to  be  traced  to  the  difliarent  chemical  (^mipositiijns  of  the  oual,  and 
how  fur  thi.'y  are  to  he  traced  to  the  dlQerent  flncnesa  of  the  duat ;  indeed 
ft  great  nnmlxr  nf  exponnietit*  pnive  that  tlie  fiiieutrw  of  the  dust, 
wIlicIi  depends  very  tnnch  apoa  the  compoeition  of  the  coal,  plays 
a  very  iiniRirtaiit  jart.  Those  florts  of  cna\  liavirig  between  16  to 
26  per  pent.,  of  volatile  matter  ftro  not  only  very  mnch  the  softest, 
bnt  nre  also  in  many  cases  liable  to  disintegration  tu  damp  air  pro- 
ducing a  dnst,  which  is  of  its  liiud  un  fine  as  the  finest  flour.  In  a 
^reat  number  of  cases  the  duBt  from  NeU'Iecrlohn,  nnd  [tarticukrly 
that  from  Pinto,  have  this  property,  and  to  thia  is  attribnted,  in  a  sr^at 
roea»are,  (he  violence  of  the  burnings  and  explosions  wfiich  these  dusts 
produced.  It  is  also  exceedinjjly  jirohable  that  the  otlii-r  t|Uidities  of 
dust  (MptTiaHy  its  facility  for  parting  with  it«  volatile  ojnfltitucnta  when 
heated)  play  an  im]>ortant  part. 

So  it  will  he  fonnd  in  the  Journal  that  the  coal-dust  (rem  the 
Deutacher  Kaiser  Pit  was  exceedingly  fine  and  had  l»ecn  previoualy 
washed,  yet,  nevertheless,  this  very  fine  conl-diwt  with  27  per  cent,  of 
volatile  particltts  only  produced  a  flame  of  4tt  feet." 

The  table,  however,  distinctly  shows  that  coal-duet  with  more  than  27 
per  cent,  of  volatile  particles  in  the  nvemaro  of  cases  only  made  a  flame  of 
about  40  or  50  feet;  indeed  the  lenf^th  of  the  flame  produced  from 
tlic  Griesliom  coal  containing  ST'l  per  cent,  of  volatile  constituents  waa 
only  82*8  feet,  and  that  from  the  l-'iR-hsgruiie  with  32*5  per  cent,  of 
volatile  constitiieiits  was  only  SS'O  feet ;  bnt  the  dust  from  these  pits  was 
exceedingly  com-se.  On  the  other  hand,  otlier  sorts  ol"  dust  gave  a  length 
of  dame  of  HoS,  6d'0  and  even  65'fi  feet,  the  lost  length,  however,  being 

*  It  ia  well  known  bj  tbu  «xp«rtine»t  of  tlr.  Mnok  thiit  It  la  not  thn*e  coals  tliftt 
lava  thw  taott  pu  tli»l  ji»xt  with  thoir  vobitila  m»tt*r«  tli«  KioHc*t  ufheti  wnmiiiKl,  which 
•ccaonti  for  tlio  fai-t  thnt  Uic}-  ([ivo  out  1»i  tlHiiii!  than,  thixc  roali  tlmt  cnnUin  fflbi 
30  tu  23  per  cent,  of  loktite  iriulterv. 
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only  reached  by  the  rlnst  rrom  the  Dochen  Pit  (Siuirbruckea)  ritli  31  per 
cent,  of  Tolatilc  conetituents,  but  this  was  described  an  parik-TiiarXy  fine, 
havioE  been  gathered  in  tbe  washing  apparatii*. 

The  same  mi^ht  be  snid  also  of  the  dust  from,  Keden  and  Louisenthal, 
bnt  these  were  made  Munller  by  )i8riil. 

Respecting  the  effect  of  varied  proporttonii  of  oxr^n  and  hydrogen. 
no  decided  opinion  can  be  formed,  and  eljll  more  experiments  miut  be 
iniiile  in  thia  dircntiun.  However,  so  much  appears  without  doubt,  that 
there  is  leas  losa  of  oxygen  than  of  hydrogen  in  the  coke  after  explosion; 
indeed  in  ttonie  cases  there  is  Absolutely  an  increaseof  oxygen.  It  appears 
that  H-herc  there  is  a  large  quantity  of  o.^gen — my  from  8  to  9  per  cent. 
as  is  the  case  in  all  gHS  coal — it  shortens  the  flatue.  On  tbe  oontrery, 
hydrogen,  as  soon  as  it  has  reached  the  proportion  of  4'S  per  cent, 
bears  no  distinct  relation  to  tbe  length  of  tbe  flame. 

The  descriptioa  of  the  Irials  irhich  were  made  to  ascertain  tbe  tn- 
flatnoe  which  the  iineuess  of  dust  had  upon  the  experimenta  gave  most 
Taluable  information,  which,  bovrever,  eatinoC  be  said  to  be  saflBcient  to 
justify  the  omission  of  further  experiments,  but  they  shovr  that  some 
coals  which  by  thfiiiselves  give  no  very  particularly  sutall  dust,  such  as 
that  fW>m  the  BHichiT  seam  in  the  Koni;^  Pit,  and  which  only  canae  an  in- 
creased length  of  flame  of  from  197  to  Sf/O  feet  when  tbe  shot  ia 
Btemni(^«l  with  rlay,  show  HO'i  and  4S-6  feet  when  the  dust  is  paaaed 
throogh  a  aieve  with  from  1 IH  to  "IS?  inch  openings,  and  that  e\xn  the 
very  large  dust  which  will  go  through  a  sieve  with  openings  of  from  '788 
to  I'18  inch  ia  by  no  mcona  ttoc  f^om  danger,  but  will  make  flaraet 
19*7  to  2S0  feet  long,  liccaose  there  is  with  tlicae  larger  particlo,  a 
certain  quantity  of  very  flne  duitt,  and  the  experiments  prove  that  only  a 
Tenr  sxxll  QUANTtrr  of  flxe  dust  is  neoessary  to  bring  abont  a  state 
of  things  which  ehoald  not  be  neglected;  more  ezpcrimenta,  however,  are 
neceiaary  to  cetabUsh  this  dearij. 

^leaa  experiments  also  prove  that  irrespective  of  the  oomporativG 
length  of  flame  there  ore  also  other  ctrcnmstanoes  ooonected  with  the 
mechanical  effect  produced  during  tbe  experiment*  which  call  for  remark. 
To  measuro  these  latter,  an  ordinary  pit  tub  was  placed  outside,  but  with 
its  back  end  ii^a  line  with  tbe  month  of  the  gallery,  on  a  railway  rialog 
ftom  the  gallery  at  an  angle  of  four  degrees,  with  a  view  bo  aaoertoin  how 
far  the  expluaion  of  the  gas  would  drive  it. 

The  figures  given  by  the  experimenter  show  clearly  bow  tbe  aliock  is 
iiwmwpd  bj  the  fineoea  of  the  ditst,  and  how  very  varied  the  shock  is. 
under  tbe  ■ame  circamiUnoeB,  with  clay  and  coal  stemming.    NoUfaly 
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these  expen'menU  shnw  that  the  effect  of  the  cohI  Btemming  is  increased 
tbrongh  the  prcwQoe  of  fine  dast. 

Not  less  im]>ortant.  than  the  before  mentioned  phenomcDO,  which 
hmnght  about  the  coal-dust  alone,  are  those  which  occur  when  A  ckhtain 
KKOWN  QUAxmr  OP  PIT  OAR  IS  rNTROOCCBD.  Experiments  were  there- 
fore made  to  put  bejond  doubt  how  much  the  inflamraabiliLy  of  the  ooal- 
dnst  is  increased  hj  iritrod vicing  with  it  n  Bmuli  f|UBnlit^  of  pit  gas,  if 
pnfBihIc,  to  show  clcnrly  the  mechanical  effect,  not  only  of  the  coftl-dnst 
alone,  but  al«o  of  co»l-dii8t  mixed  with  g.is;  bi:t  it  will  be  necessarj  to 
obtain  iiurre  ])ri;ciHe  iiifoniiation  in  Lhic  reK^K-ut  frotii  the  Journal  of 
(Utporimcnta  atuw^ht-d  to  Mar^frafs  report  wliidi,  however,  capeoialljf  when 
describing  the  mode  of  exp«rimeutit%  soetns  to  leare  aotbing  to  bo 
desired. 

The  inflnence  uf  different  {|UHntitiB8  of  ^b  well  niisiid  with  air  apon 
the  effect  of  sht-t*  was  made  denr  by  fonr  scriea  of  eiptrimcnta. 

The  finjt  series  Rave  the  length  of  llame  of  a  ebut  with  clay  stemming 
upon  a  luixtui-e  of  1  to  7  jwr  uoiit.  of  pit  ^m  and  atciumphtii'ii;  uir. 
The  second,  that  of  a  shot  with  coal  stemming  under  tlic  anmc  circtim- 
Btancea.  The  third  whs  made  in  a  gas  mixtnre  of  from  1  to  0  per  cent. 
with  clay  stenuuing,  and  with  a  sprinkling  of  txial  dusL  of  moderate 
quickness  (Bliicher  scara.  Konig  Pit)  over  S3  feet  nf  the  length  of  the 
gallery ;  and  by  the  fourth  in  the  same  mixture  of  gas  with  clay  atemmiug, 
the  thill  }«ing  atrcwed  with  the  very  inflammable  coal-duat  from  Nen- 
leerlohn. 

These  two  Ixst  ex|ieriment8  were  especially  interesting,  because, 
b(!aidt.-8  the  length  of  the  flame,  the  mechiinica]  work  performed  by  the 
ahotfi  wae  also  measured. 

The  following  table  gives  these  four  sets  of  cxperiinenls. 
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ExPntlMe:<Tii  WITH  I    TO  0  ra«  cbkt.  of  !>*»  wrm  C'o»i^f>osT  sniiivnc   rOK 
B3  Fmkt  AL050  TBI  Tatu,  inx  8iiota  ttrtMuiD  with  Clat. 


CBUCO    DtTBT  FftOM                                                                 j 
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Kew-Iisriobn  (lh)i  itiut  ni  iwlio  One  Mthatrniin 

Ihv  Koala  ni)                                         J 
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49-2 
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7-B 
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One  yard    j 
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BxplouoD 
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llSl 
I60« 
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4-»2 
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8fi2 
III 
2*  lo  tH% 
Tab  bdnc  nuMb 

Is  follows  thfit  when  the  onJinary  t^liiy  HUmiinecl  itliot  which  in  the 
fttmospht'TC  prodncws  a  lenjfth  of  flame  of  from  &'8  to  18*1  feet,  with  even 
I  per  cent,  of  pa«.  produces  a  length  of  flame  of  28"0  feet,  while  with 
a  proportion  of  from  I  to  8'5  per  oeut.  of  gu  the  flame  is  Iwcwecn 
28'0  and  395  feet,  and  with  3|  to  li  jier  cent,  of  ^ns  it  reaches 
from  SB'O  to  42"6  feet,  wht^reas  with  7  ppr  rent,  ftn  ciploeion  iiccure  with 
a  flame  which  reaches  a  length  of  17(i'6  feet. 

When  tiie  shot  was  stemmed  with  coal-dast  from  the  Konig  Pit,  Mefal* 
pfhhl  WRm,  with  1  t{i  Sj  percent,  of  go*,  the  len^h  of  the  flame  reaohed 
49  to  ^9  fti-'t,  anil  when  the  ])cn:eDl»gc  was  increased  to  4*7  it  reached  a 
longih  of  70  feet,  with  A*9  per  cent,  a  rGsalt  similar  Lo  an  cxplcaioB 
wiA  ohaervcd  with  a  length  of  flame  of  118"4  feet. 

When  the  fpiilur^-  wus  sprinkled  with  diisl  from  the  Bliicher  aram  the 
lettgUi  of  ftaiuo  with  the  elaj  stemmed  shot  was  49*2  foet  long,  and  it  was 
not  much  altered  when  I  to  2  per  cent,  of  gaa  was  let  in  ;  hat  with  8  per 
c«Qt.  of  gas  the  flame  became  tl4  feet  long,  with  4  per  cent.  80,  with 
5  per  cent.  1 16-7,  and  with  R  per  cent.  lS4-n  fret  long.  In  the  two  last 
caaea  there  were  distinct  signs  of  explosion  accompanied  with  the  rharwter- 
istio  double  report. 

All  thvw  appearances  are  groatl;  exaggerated  when  the  gall^  is 
strewn  with  the  more  volatile  duA  of  Xeti-lRcrlnhn  i  with  1  pereani.  of 
gas,  the  length  of  the  flame  then  renrhed  62  f«t;  with  S  fxT  cent., 
S6  fbct ;  and  vu-ry  further  per  c-i-nt.  of  jfitf  it  lieoiQie  u  lew  fct-t  longer. 
With  4  per  L'cnt.  of  gas  even,  there  was  a  qoicknesa  of  flame  approuohing 
to  Uiat  of  lightning,  and  with  h  per  oeni.  an  cxfiknicm  with  double 
report. 
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What,  hovever,  madu  these  last  expcrimctitfi  so  csiiocialt/  intcnietiDg 
WBa  tht'  ofrL>ct  of  the  cxploeion  upon  the  tnli.  With  diiBt  from  the  Rliichor 
aeftm  tho  table  »hevn  thnt  while  the  tub,  which  nith  u  c\uy  stcmmiNl  shot 
with  33  feet  of  floor  (ttrcwwl  with  coaWiist  was  only  pusheri  forward 
2'9  feet,  ruceivod  a  jrrcat  luldiCioiial  impulse  when  1  per  cent  of  gas  was 
admitted,  whinh  impnlse  \cas  further  iiK'reaseil  with  every  fresh  acct'jwion 
of  ga».  even  when  no  incrcaAod  length  of  flume  was  oIk^wvoiJ.  With  4  per 
oeot.  of  gas  the  tub  was  mored  ()*25  feet;  with  5  perceot.,  11*5;  and  with 
6  per  cent.,  when  tlie  explosion  orcnrr^d,  more  than  4r»  feet,  and  upon  tlie 
repetition  of  tho  experiment  a  heavy  laden  tub  was  blown  out  Ift'"  feet. 
The  eiocMivcIy  energetic  action  of  the  dnrt  from  Nea-lnerlohn  was 
Terj  apparent.  With  1  [wr  cent,  of  gas  the  tub  was  mijve«l  k'ss  ihan  4 
feet,  which  dinlanee  was  only  nuichcd  with  HlilcherdiiRL  with  a  mistun:  of 
3  per  cent,  of  pas.  With  4  per  cent,  the  Ncu-Iaerlohn  diiiit  drove  the 
tub  8*53  feet.  A  lOight  vxplusion  with  5  [wrcent.  of  ^'aa  drove  the  laden 
wagon  111  feet,  a  greater  exploeion  with  fi  i>er  cent,  drove  it  ^28 
feet,  and  when  it  was  Btill  more  heavily  laden  it  wm  driven  Iii'4  to 
23  fwt. 

These  experimente.  howe%"er,  must  not  be  considered  a»  concliiai\-e. 
The  iaert  dusts  from  Cirieaborn  and  KohWrlieid,  have  yet  t»  be  tried  with 
nnall  portions  of  gns;  besides,  experimentg  shotild  be  made  with  a 
longer  strewing  of  thooc  sorts  uf  coal-dust,  which,  without  gas,  did 
not  show  any  tendency  to  earry  forward  tho  flame  heyomi  ihi;  usual  length, 
by  trying  them  with  the  percentage  of  from  2  to  .1  per  cent,  of  gas. 

Ti)  this  end  some  experiments  have  already  been  tried,  but  they  are 
incomplete,  arid  gire  sneh  very  c*intntry  resiiItK.  llmt  it  will  lie  neceseary 
to  rci>cat  them  very  carufnlly,  with  the  risaiatancc  of  the  tub  to  luejiBiiTB 
the  strength  of  the  explosion. 

It  must  be  obserred  tlmt  the  percentages  given  are  those  which  wen 
obtaineil  by  n  talcidation  in  which  none  of  the  little  losacs  which  occurred 
in  obtaining  and  analyxing  the  gas  were  taken  into  account;  it  was 
afterwards  found  thai  this  calculation  gave  10  per  cent,  uiore  gas  than 
that  which  the  anslyseB  gave  when  it  wa»  poseihlc  to  miikc  ^om  with  greater 
accuracy,  so  thnt  a  rtlntively  higher  proportion  of  CO  was  recorded,  and 
it  may  well  be  said  that  all  th«e  results  may  I>e  taken  as  the  most  Imrm- 
lesB  likely  to  happen  with  the  given  percentages  nf  gas. 

In  every  case,  however,  there  can  be  no  doubt  that,  iis  was  stated 
by  Galloway  and  Abel,  tbrntgh  with  their  insnfliciciiL  tipparntua  they 
ooald  not  prove  it,  tlmt  small  tpiantities  of  pit  gas  xtrengtheucd  the 
btirning  nature  of  the  coul-diist,  iu  Npite  of  the  decideil  uoutriMiicUau  of 
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Hollard  and  Le  ChAtoKcr.  Thcra  can  1)e  no  doaU  that  the  miitai^ 
lii^n^  were  witll,  and  pet'minjrly  rcfrulariy,  (UfTiiiicd.  This  was  fonnd  not 
only  liy  the  pxjvrimontfi  recited  by  Dr.  Mar^ar,  but  wa»  confirmed  and 
coiisidenibly  slreopthened  by  other  rcBxUte  which  wcro  obUiined  wlien  a 
qoantity  of  pit  jjikg,  wliicli,  when  well  djflfusod.  gnvc  only  |-2  per  ci-nt.  of 
the  mixture,  M-aa  allon-od  to  come  in  and  mix  in  rartotu  proportions 
with  the  air  in  the  gallery,  and  ihc  ox|iIci8ive  portions  fired  by  a  shot  or 
an  electrioil  spark  before  thv  dtfinsioa  was  effected ;  in  this  case  gts 
exphmions  were  t^auBcd,  with  ail  the  chimii-teriBtic  appcaraucea,  which  were 
toiiilly  different  tWim  (he  simple  lcn);ch<-ning  oT'tho  tiame  whirh  took  place 
when  even  higher  pcrt-entim^  offjas  were  well  mixed. 

It  requires  to  be  partiealarly  mentioned  that  when  a  very  nmall 
quantity  of  the  duet  from  the  Pluto  pit  ia  nscd,  ita  extraordinary  qualities 
are  apparent ;  when  it  is  only  Mrewcd  aloOK  a  space  of  3S  feet,  and 
with  i'l  per  cent,  of  ga»,  the  same  appearances  arc  obtained,  which  can 
only  be  arrived  nt  v,il\%  dust  from  the  Nen-Iserlohn  Pit  with  4  per 
cent,  of  ffas,  and  with  Konig  dn^t.  with  b  per  cent.;  and  this  iihows 
that  the  effect  uf  the  dnst  is  almost  alwayH  more  perceptible  when  the  gia 
peroentof^B  is  largest. 

An  exjKTiment  wm  made  to  place  in  comparison  with  each  other, 
explosions  caused  by  pure  dust  alone  with  those  caused  by  gsa,  tad  it 
wsB  found  thill  with  the  dnst  from  the  Pluto  Pit,  when  182  lbs.  were 
Btrew^l  ovi-r  i:f2  foot,  there  was  not  only  a  rcgialar  explosion  witli  a 
Qume  more  than  lO'l  feet  Ioi)<;,  exactly  Ukv  that  caused  by  a  miitare  of 
7  per  cent',  of  gas,  equal  to  &0  cubic  teti.  of  gas  pnt  into  a  ipsce  of  about 
706  cubic  feet,  but  that,  in  addition,  the  dust  explosion  blew  the  tub  from 
23-0  to  3t>'4  feet  unay  from  the  mouth  of  the  galleiy. 

Experiments  with  moistened  rdal-dust  luive  not  been  made  in 
snfficient  nnmber  to  merit  any  further  description. 

The  experiments  which  Dr.  Mai^taf  trie<l,  in  order  to  prove  the 
extension  of  an  explosion  between  two  separate  accumulatKHis  of  gas,  by 
mmns  of  cual-dnst.  have,  np  to  the  prceont  time,  given  no  rcsolU  (the 
side  gutlery  not  having  boen  then  completed);  it  may  be  remarked, 
however.  Umt  when  the  two  accumulations  of  gas  were  placed  in  the 
gallery,  the  second  portion,  being  placed  between  the  firvl  or  exploded 
portion  and  the  opening  >'f  the  gallciy,  wu  posbed  ont  before  the 
inflamed  coal-dust  could  come  to  it.  A  diS^nt  mult,  howeiTr,  was 
obtained  when  a  trial  was  made  in  the  Kideway.  It  ia  true  the  firing  of 
the  gas  which  was  in  the  side  pillory  did  n.*  always  take  ]ilace,  tmt  it 
did  so  in  many  cases.  pri>l«bly  when  cosily  inflamed  tvat-dnst  (for 
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inBtance,  the  Pluto  dnst)  km  rtrewii  in  the  miiin  gallery  close  up  to  Ihc 
nifluUi  of  the  eUIc  gnlh'ry,  which  wna  Bliut  oil'  frota  direct  coinniiiniciittoQ 
with  tlic  ttir  Ity  n  Bto]i]iiup  (ihic'ul  at  its  niriuth,  while  the  (ipeniny 
in  the  priucipul  giUlcrj'  vem  still  frte  for  the  i)a&ta£»  vi  the  exploded  f^. 
This  arraugemeiit,  nccording  to  (he  descrijitiun  or  the  tx]>eriHic;ut8 
given  by  Dr.  Margritf,  caused  vtry  Eevere  csploBions,  first  iti  the  main 
gallery  and  then  in  the  i<ide  gnllcry,  which  litcw  out  the  stoppiug  at  the 
uiouth  of  the  lutt«r.  aiuijing  bright  flames  to  comv  out  thr<.>ugh  every 
opeuing  of  both  giiUerit^  fven  tliruiigli  tin-  fiijed  opening  ut  thf  moath  of 
the  side  one,  fullowcd  by  h  thick  ufUrrlaiTip,  which  in  »  very  Hhort  time 
filled  the  entire  space  round  the  gullerit^H  with  a  thick  sooty  auljstance. 
It  it  to  lie  reranrkod,  that  in  these  experiments  that  [lortion  of  the 
princiiml  gullcry,  in  which  the  explosion  originated,  contJiined  no 
mixture  explosive  in  itself,  but  only  a  well  dinlributed  one  of  d  per  oent. 
of  gas,  BO  thiit  the  first  exploBion,  as  well  as  the  propagation  of  it  to  the 
Beoond  mass,  coni{K)iied  uf  7  [>er  cent,  of  gns,  waa  uaused  only  by  the 
presence  of  the  coal-dust. 

From  what  bus  been  said  Iwfore,  it  seems  that  the  experiments  so 
&r  are  not  by  any  nieiin$i  complete,  imd  it  iH  ixit  i^seible  at  present  to 
arrive  at  any  definiU-'  results,  hut  certain  ini[K.itant  practical  data  can  be 
girea  with  safety,  which  may  be  summarised  as  follows: — 

I. — ^The  presence  of  wial-diist.  hhcIi  m  exiMtit  rtioi-e  or  Icafi  la  the 
neighbonrhood  of  placf»  vrheru  shL»ts  are  fired,  will  more  or  less 
extend  the  usual  length  uf  the  Qame  resulting  from  a  blown- 
out  shot,  to  Kimc  (istcnt  in  prapoition  to  the  greater  or  lesser 
quantity  of  pit  pas  which  is  found  in  the  place. 
3. —  (oj  When  gas  iti  not  at  hU  present  the  lengthening  ai'  the  Same  is 
limited,  and  for  the  most  sorts  of  dust,  does  not  exceed  (regard- 
leas  of  the  distance  to  wliich  the  coal-diiBt  strewing  cxtendBj, 
from  19'7  to  49'2  ftct,  at  least  when  clay  stemming  has 
been  used  and  the  sides  of  the  hole  give  out  no  gas  with  the 
explosion  ;  wln^n  coal-dust  ia  need  for  stemming,  or  the  sides  of 
the  hole  give  out  cither  fine  coal-dust  or  gas,  the  liame  may 
read)  from  Siib  to  68-9  feet, 
(i)  There  are,  however,  certain  sort*  of  coal-dust  which,  when 
once  inflamed  by  a  shot,  oontinue  burning,  and  not  only  give 
appearances  of  fljime  over  distances  greatly  exc-eeding  those 
upon   which   the    dust  is  strewed,   Btrr  ciubb  xisQ   hbal 
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S. — (a)  By  lliR  iiiln)diiotio]i  of  tliv  fitnalk-st  portiuii  of  gas  all  tbc 
appeiimnccs  of  hurning  become  more  intense,  but  with  Uiom 
Hurts  of  dust  vrlijch  give  the  vhortMt  amount  of  Same,  ■ 
mixture  of  H  |icr  ccut.  of  gas,  oitlj  incrcuscs  tlic  Icn^h  of 
tbti  flame  to  a  rc-rj  amnll  extent,  nnd  in  iin  way  causc«  it  to 
extend  along  the  entire  length  of  the  place  over  Triiich  Uie  dait 
is  Btrewed. 

(b)  When,  huwevt;r,  Uie  prufjurtiou  of  gas  codub  io  4  per  ocnt. 
and  npwai-ds,  these  BorU  of  dost  carry  forth  the  flume  to  aa 
indefinite  extent,  wjiich  otherwise  ia  uot  the  case. 

(c)  Those  sorts  of  dust  which,  witbont  gas,  can7  furib  Uie  flame 
tfi  an  indefinite  extent,  become  distinctly  explosive  when 
mi*ed  with  a  very  arartll  portion  of  gas,  say,  under  S  per  cent. 

4. — Scpante  collections  of  gait,  in  situations  apart  from  each  other, 
can  he  connected  mid  fired  by  means  of  coal-dust,  even 
when  the  first  explosion  is  not  caused  by  an  explosive  mixture 
of  gas. 

Notwithb-tiinding  it  has  ofl<:D  been  stated,  it  may  again  I»  reiiested 
ttuit  all  the  experiments  described  have  been  only  tnnsed  by  blown>out 
sliots. 

It  has  occurred  that  during  the  burning  of  on©  of  the  cast-iron  pipes 
the  dost  was  not  fired,  and  further  more  extended  experiments  will  be 
made  to  asceitaiit  if  tb«  dust  will  rcmaiu  imSred  ouder  all  similar 
conditions. 

The  pruenoe  of  the  coal-dust,  hoffeTtt,  is  not  by  any  meuu  m> 
dangerous  as  casual  runders  of  these  reports  might  suppose;  and  if 
absolute  immunity  from  btown-out  shots  could  1%  obtained,  tlie  dangcra 
whi(;li  are  brought  about  by  ooal-duaL  would  \x  aluioei  entirely  prerenled. 

>Iftiiy  people  propose,  for  these  rciisons,  to  osc  stronger  explosives 
thuji  powder,  such  as  dyuamitv,  U.-cause  with  tbuse,  blowa-out  shots  nevw 
occur.  Without  doulit,  this  proposition  demands  the  most  searching 
proof,  but  according  to  the  acconnt  of  experiments  made  with  dynamite  in 
the  Maria-Anns  Pit,  near  Bocbum.  by  the  manager,  Hr.  Metizel.  no  Same 
seems  to  come  out  from  the  hole  when  it  is  used,  and  the  efiect  upon  t2ie 
coal,  mechanically  speaking,  is  not  so  onfavonnble  ss  might  be  tliought, 
inasmuch  ss  the  coal  is  only  l^roken  to  pieces  to  s  very  small  cxtoofc  ia 
the  vicinity  of  the  shot,  the  largest  (quantity  bciug  merely  shaken  and 
brunght  down  in  largu  {licces. 

1 1  is  ncceaiarr,  in  concluKion,  to  say  bow  exceedingly  valuable  the  Pielsr 
B|ttrit  lamp  was  found  to  he  as  an  iudicattir  of  gus ;  of  oouree,  this  lamp  was 
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never  nsed  to  ftsccrtain  the  percentitge  of  gas — n-hicli  wa«  arrived  at 
by  meaaiiriiig  the  amount  let  in  !jy  thu  KaBomet«r — but  il  was  used 
U)  fiud  out  wlie(.lier  tlio  smnller  qiiantities  were  pmpprly  and  evenly 
diffused,  which  can  !»  done  quite  easily  Trith  it.  At  the  same  time 
the  opportuuity  was  used  to  ivy  the  delicacy  of  this  inatrument  u 
an  iodicfitor,  nud  the  rcsuka  i>l>liLineJ  in  Bu'veii  repeatud  cKpurimentfl 
tallied  so  evenly  that  it  waa  posstblL'  to  eoiiBtnict  the  following  scale : — 
With  1  per  c«iit.  of  gas  the  fiauio  came  over  the  chimney  1*67  to  1*97 
inohea;  with  2  per  cent.,  2"6  to  3'15  iaches;  with  3  per  cent.,  4-72 
inch«.  From  thie  it  will  he  seen  that  every  ^  per  oeiiL.  of  gas  caused 
the  flnmo  in  the  Inmp  to  lengthen  abont  '4  inches,  which  is  a  consider- 
able increase  of  size  :  and  while  it  must  be  left,  for  further  experiments  to 
obUiiii  result**  lx:Ii>n  I  jier  cent.,  and  Iielween  I  and  2  per  cent.,  those 
g^Tcn  above  may  be  considered  aa  sufficiently  approximate  as  far  as 
they  go. 

The  rt!sean.'lit!fi  on  the  dilTusion  of  the  gas  arc  not  yci  RufTIcicnt  to 
enable  a  distinct  opinion  upon  the  anbjcot  to  be  given,  and  any  further 
reuiarkd  had  b«:tt«r  be  postponed  till  something  more  definite  has  been 
arrived  at. 


SECTION  I. 
OEXEEUL  KEM.1BKS  RESPECTINO  EXPERUIByTS  OX  C0ALDD3T. 

After  the  general  datics  of  the  CommiBBion  were  laid  down,  the  nacnro 
of  etpcrimenta  upon  the  behaviour  of  eoid-dust,  which  were  to  be  under- 
taken, and  the  diSereat  modefl  by  wliich  these  eiperimcncs  (thould  be 
carried  on,  were  settled  in  the  sixth  sitting  ufthe  CummiBeiou,  December 
2nd,  1882. 

In  can7ing  oat  the  resolutions  taken  in  the  last  Oommiasion  of 
the  20th  October  of  this  year,  I  took  npon  me  to  make  the  following 
propositions  : — 

1. — That  it  was  nec«aaary  to  come  to  eomo  definite  opinion  on  the 
conchiaioii  arrived  at  by  Messrs.  Mallard  and  Le  Chfttelier,  which  ie  given 
in  the  "Auaales  de»  Mines,"  Ser.  H,  Vol.  I.,  nndcr  the  title  of  "The 
part  Coal-dust  plays  in  Accident*  iu  Mines."  which  is  eutiiely  contiury 
to  my  convictions,  fur,  whilst  admitting  the  pains  taken,  and  the 
thoroughness  with  which  these  experiments  were  can-iud  out,  I  state 
most  distinctly,  that  I  do  by  no  means  entirely  agree  with  the  remark 
of  the  two  authors,  which  ia  expressed  in  the  conolusioD  of  the  article, 


TOI.  szxrr.-uH. 


BB 


SXPKRnCKKTS   WITH  OOAl.-DUST. 


"we  consider  it,  tlierefore,  om  prorcd  tliat  coal-diuit,  not  nwompanicd  with 
coal-gtu,  affords  no  itcrions  rilanger,  uni  can  ont;  play  nn  important  part 
when  it  increases  tbe  consequences  of  a  gas  explosion." 

It  would  be  easy  to  prove,  out  of  the  facta  ^ven  by  these  frentlemen, 
that  the  part  played  hy  coal-dust  is  much  laj^r  and  more  dcviwtating 
than  thifl  conclusion  would  seem  to  note ;  bat  it  is  not  DeceBgary  to  saj 
more  on  the  subject  now,  because  there  are  many  phases  which  have  not 
been  explained  in  n  suflScientJy  clear  manner,  and  any  remarlcs  which  may 
bare  to  be  made  woald  better  come  later,  irhcD  more  light  has  been 
obtained. 

From  the  experiments  which  have  already  been  made  in  dllTerent  places, 
many  &cts  seem  to  be  brought  forward  with  sufficient  distinctneaa,  bat 
there  is  also  much  to  be  made  more  clear,  so  that  it  is  poesible  that  there 
may  be  a  very  marked  difference  between  ibem  and  those  which  are  yet 
let  he  tried.  It  Lb,  therefore,  better  to  arrange  the  following  remarks  in 
groups,  And  make  short  obBer\'ationR  nptm  what  is  already  proved  and 
what  remains  furttier  to  be  found  out;  and  also  what  importance  these 
experiments  \tear  upon  ihc  special  object  in  ricw. 

A. — ^Tho  following  points  are  of  extreme  importance  in  considering 
the  liability  of  coal-dnst  to  become  inflamed : — 

I. — The  oompcnition  of  tbe  ooal-dost  itself,  that  is  to  lay,  if  it  ia 
(fl)  More  or  less  small ; 

(J)  Whether  it  contains  more  or  lees  volatile  matter ; 
(e)  Moet  probably,  whether  it  contains  more  or  less  oxygen. 
(ad.  (I.)  In  Lhis  nspect  it  in  proved  that  Uie  finest  dust 
is  the  most  liable  to  be  inllamed.  It  is  to  be  remarked,  however,  that 
as  the  GaeneBs  of  tbe  dust  depends  in  a  great  measure  upon  the 
ease  with  whidi  the  coal  can  be  disintegrated,  and,  therefore,  rariea 
in  the  dust  from  the  several  pits,  nevertheless,  wlierever  dust  in  large 
masses  is  found,  a  certain  quantity  of  it  is  always  very  fine  dost,  and 
this  is  the  [wrttoo  which  first  becomw  suspended  iu  tbe  air  and  carries 
forwani  the  Qame.  This  will  appear  more  prominently  when,  in  a 
manner  which  will  be  later  dceoribed,  large  quantities  of  special  dust 
are  taken  fVom  the  pits  direct,  without  being  passed  through  a  aiere 
before  being  experimented  upon. 

(ad.  b.)  Tbe  qnautity  of  volatile  matter  is  a  very  im- 
portant factor  in  the  case,  and  there  are  a  great  number  of  expcrimeuta 
made  with  negative  results  which  show  tliat  many  sorts  of  dust,  on 
account  of  holding  too  small  quantities  of  gaa,  coold  not  be  inflamed. 
Tbe  amount  of  this  has  not  yei  bow  determined;  nevertlieJeas,  it 
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appears  thtit  coal,  with  lesB  than  20  per  ociit.  of  volntilR  matter,  is 
only  daugcrons  rnider  wry  iinfaT-rnirnble  circDmstanccs:  that  dnst 
with  20  to  SO  per  cent,  of  volatile  matter  is  more  inflammable ;  and 
that  B»ch  wirls  of  dust  which  approach  or  exceed  SO  per  ceat.  of 
volatile  matter  aro  wry  likely  to  he  inflamed.  The  deffrcc  of  danger 
from  these  Borl«  of  dust,  and  the  care  which  is  necessitated  by  their 
picBcncc,  require  to  be  Bj)ccially  determined. 

{ad.  e.)  Whether,  together  with  the  quantity  of  gas  in 
the  cfKil-dnirt,  the  qnantity  of  niyg^n  plays  nn  important  part,  in  not 
made  clear  in  these  experiments.  This  has  been  often  admitted,  and 
it  is  not  by  any  meann  imfirobahlo,  althon^'b  it  cnnTiot  be  proved  trom 
the  matenalR  that  are  at  hand,  chiefly  because,  as  a  rule,  the  capacity 
for  oxygen  increaaep  in  a  creater  proportional*  amount  than  the  in- 
crease (jf  volatile  matter  in  the  duRt ;  and  also  l)ecau&e  a  careful 
chemical  analysJB  of  those  roal-dustn  which  were  raoflt  used  was  not 
made. 
2. — The  mode  by  which  the  dust  was  fired,  that  is,  if— 

(a)  By  a  quietly  baming  flame  ; 

(ft)  TSThcther  it  was  caused  by  a  sudden  eitplosion  of  &  lesser  or 
greater  anionnt  of  gan. 
{ad.  'I.)  It  is  incontestable  that  the  size  and  imiiact  of 
the  flame  has  n  very  impfirtnnl  iiiflnence.  A  qniet  locally  burning 
flame  18  very  Rcldom,  and  with  only  a  very  few  exceptions,  capable  of 
being  carried  a  great  drstanco  by  means  uf  eoal-dust,  for  this  reasoDi, 
dnst  in  and  by  itself  is  not  explosive. 

{fid.  ft.)  Therefore,  only  snch  eiploaionfl,  as  a  mle,  arc 
dangeroizs  Hliich  aro  caused  by  a  snddeu  and  ifreat  expansion  of 
ignited  gas,  whether  this  gas  comes  fVom  a  blown-out  shot,  or  from  an 
explosion.  In  this  case,  even  coal-ihiet,  which  is  but  litLlOj  or  indeed 
not  at  fill,  subject  to  light  np,  at  all  events  am  be  made  hot  and 
driven  forward  with  violence  by  means  of  the  he-avy  shocks  which 
always  accompany  these  movemenls  of  gas,  then  mixed  with  the  aJr 
in  the  gallery  and,  in  a  red  hot  stnle,  driven  directly  or  indirectly, 
causing  damage. 

The  experimentfi  of  Hall  and  Clark  are  intensely  interest- 
ing; they  Hbnw  what  an  enonnous  diffcrcncf  in  this  respect  there 
in  bL-twcfn  shots  with  a  small  and  thoae  with  a  heavy  qnantity  of 
powdi-r,  and  what  a  powerful  effect  shots  from  i*2  llis.  to  :i'54  lbs.  of 
powder  have  had  nt  great  distanaeft.  when  firaJ  in  a  neighlnourhood 
where  dnst  is  prE-Jtont. 
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8. — Ttte  c|iianlitj  of  gas  in  the  surroandirig  air. 

This  pointy  which  U  without  doubt  the  most  importaDt  of  all,  is  the 
one  on  which  crperimentcrs  are  the  least  in  accord.  While  Oallowaj  and 
Abel,  with  great  positiveDeM.  believe  to  hare  diicovered  br  their  experi* 
ments  that  a  ]in])>nrtioii  of  gas  ri'iidcra  the  Qrin^  of  the  dott  way  mtich 
easier,  or,  more  properly  Bpeokiog.  that  by  the  prosencc  of  coal-dnst  • 
percentage  of  gaa,  in  itself  harmlesR,  will  become  either  inflaromftble  or 
explosive:  and  differ  only  with  each  other  as  to  whether  this  result  is 
obtained  by  15  or  with  2  or  S  per  (wnt.  of  f^s.-.  Mallard  and  l«e 
Chfitelicr  deny  this,  nnt  only  1)ccat»o  they  rightly  think  the  mode  of 
conductiDg  the  experiments  of  G&lloway  and  Abel  were  not  safficiently 
juad,  but  also  because  they  thcmsclrcs  only  obLoined  Dogatire  results. 
Bttt  the  experiments  of  these  last-named  gentlemen  do  not  appear  either 
to  have  sufficiently  covered  the  gronnd,  nor  to  have  been  made  in  smfficient 
number  to  be  worth  qnotiog  as  a  definite  proof:  and  it  should  be  one  of 
the  chief  duties  of  the  Commiaeion  now  to  clear  up  this  most  iraportant 
qoestion. 

4. — Whether  the  gas  mixtnre  is  stationary  or  moving  ? 

At  first  BiKht  this  point  Bcenis  to  be  n  secondary  one,  or,  perhaps,  one 
of  no  iinjMtrtjiiiu!  wlkutertT,  bet.'aiihif!,  it  h  mid,  that  in  still  air  no  coal- 
dust  can  Iw  suRpcndwl,  therefore,  the  occurrence  in  question  can  only  lake 
place  in  moving  air.  But  this  view  of  things  has  already  led  to  many 
Qselesa  and  mialeading  cxpcrimcuba,  and  this  is  the  reason  why  all  the 
experiments  upon  the  action  of  coal-dust  in  air  mixed  with  1  to  4  per 
cent,  of  gas  have  remained  without  any  [Kwitirc  results,  becnoie  en- 
deavours  were  always  made  to  produce  them  with  theouxture  pressiiig  on 
in  a  moving  strcajii,  and  it  is  very  difficult,  if  not  entirely  impossible,  to 
make  such  a  stream  of  any  known  and  reguhtted  portion  of  gases.  Tbe 
results  woald  hare  been  entirely  diSerent  if  such  a  mixture  bad  been  let 
in  and  allowed  to  remain  without  motion,  in  sufSciently  large  spaces  to 
enable  a  man  with  proper  instruments  to  aacertain  ttuit  tlie  mixture  was 
evenly  diffused,  and  of  the  pnjper  desired  proportion ;  when  in  snch 
8  quiet  mixture,  a  cloud  of  dust,  and  an  explosion  is  caused  artificially, 
as  it  can  be  in  many  wayK,  and  probably  the  most  easily  by  more 
or  less  heavily  charged  shots  in  the  neighbourhood  where  the  coal* 
dust  had  been  placed,  it  wonld  be  quite  possible  to  oome  to  pottHfO 
results. 

B. — The  principal  danger  to  a  mine  from  coal-dniit  can  bedirfded 
into: — 
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1. — The  direct  danger  of  burning — 
(a)  From  the  rnal-dust  alone  ; 

(6)  From  coul-diut  Increuiug  tbe  chances  of  explosions  from 
othor  causes. 

9.— The  detorioration  of  the  air  in  the  pit,  vfhich,  in  iKltliu'on  tt^  the 
prodncM  of  the  perfect  t-orabnstion  of  tli«  c-uiUlnst.  would 
mtat  likely  liavo  added  to  it  the  poisouous  CO,  stccudaut 
oa  its  imperfect  or  ])artial  cuinbuBCion. 

3. — Prodncinp:  Irwail  explosions  at  lunjf  distances  thmiigh  carrying 
red-hyt  partii:li»  Dfcufd-diiBt,  and  CAL'SIN'l  OTHKB  tXPI>081o:«8 
OF  GAS  HIKTUUKd  IS  OTUKB  FABT8  OF  THK  PIT.  WQICH  UAT 
BE  THL*8  UKJJDEBBD  P0S8IBLB  (is  TUK  GOAF.  I'D H  INS1"ASCE), 
WHICH.  WITHOUT  THW  ASSISTANCK  OP  TUB  COAt.-OtTST,  WOULIl 
KOT  aAVE  BBBK  RKACBED  BY  THK  8T40T  Olt  THE  F1»6T 
EXPLOSION  OF  QAS. 

(ad.  B.)  The  bcfore-mcntion^^d  wnscqnencw  of  the  in- 
flammability of  coal-dust  reader  it  unnecessary  to  speak  further  of 
tbem  here.  As  soon  as  the  oaose  and  appeaTBDces  of  the  explosion 
are  ulcarty  ec't  forth,  the  coiiWKiuenccs  which  fdlknv  ran  lie  wiluiilatwl 
theoreticiUIy,  therefore  further  consideration  of  thoui  ia  unnecessary; 
it  is,  however,  deairable,  where  possible,  that  arrange: iii:nls  should  be 
made  that  these  oonseqaences  can  be  seen  and  oUiervud  by  the 
eiperimcnttT. 

After  what  has  been  said  it  becomes  necessary,  in  order  to  carry  out 
the  experiments  witli  Hnirident  exactness  and  without  ptacini;  the  ex|>eri- 
meDters  in  any  danj^jr,  to  lia%'e  a  gallery  approaching,  nt  all  creiits,  some- 
what Lhe  general  dimensions  of  a  portion  of  a  jjallery  of  a  mine,  not 
shorter,  certainly,  than  164  feet,  and  one  side  at  least  i)f  this  gallery, 
and  four-(iflhji  of  llit!  other  nitiMl  real,  in  limxe  sajid,  with  one  endstrongly 
closed  np,  and  the  other  opc-o  to  the  air,  this  gallery  U>  l<e  so  arrann^d 
ioternally  that  it  can  easily  be  eepaifited  into  diUcrvat  sized  eompkrt- 
ments  by  means  of  doora.  It  ts  farther  Decessary  to  have  in  the 
neighbourhood  of  Imth  ends,  large  openings  (used  also  na  safety-valves) 
through  which  men  could  be  admitted,  Lhat  the  entire  leugth  of  the 
gallery  should  be  provided  with  windows  of  very  strong  ghiss,  protected 
with  iron  wire  in  the  top  part  of  the  side  walls,  for  the  experimenters 
to  look  through. 

Besides  this,  a  gasometer  will  be  necessaiy,  the  contents  of  wliich 
should  Wat  least  17ii  cubic  feet,  with  armngeracntfl  for  filling  it  witli  pit 
gas  and  conducting  the  same  at  will  intii  the  closed  end  uf  the  gallery.    At 
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this  clijscd  end  a  lai^  erection  of  stone  nhonld  be  arranjted,  containing 
different  bore-holes,  from  which  to  fire  off  the  sholfl  with  varied  charge* 
and  stemming,  by  mtwiia  of  elLuiLi-icIt}',  whiuh  would  atno  noceaaitate  an 
electrical  inatftllation.  Indicntors  would  ulso  be  wonted  to  detect  the 
quantity  of  gas,  togetlicr  with  tnhn,  &c.,  and,  ifpoMrible.aanuill  lahoratorj. 

The  t'alj  puint  which  had  trr  be  more  or  less  discussed  was  the  mode 
of  conetnu^iiiif,'  t]i«  gallw^'.  Th«  ime  of  an  undcrgryuud  one  alreadj 
made  woa  oat  of  the  qncation,  aa  woa  abio  the  use  of  a  gallery  made  with 
sheet  iron,  ou  account  of  it4  cost  and  the  difficulty  of  making  windows 
and  other  neocasary  o]ieuinga  io  suBicieiit  iiiitiibcr.  The  eaaicst  way 
appeared  to  be  to  make  the  gallery  of  a  number  of  wronght  imn  eDipwa, 
which  coiitd  be  need  again  «ft«r  the  expcrimenta  were  completed. 
Tbe^e  should  be  plac^  at  distADcca  of  i  feet,  and  dead  in  the  inaide 
with  WL'l]  tongiied  and  fitted  boards  2  inchea  thick,  and  partly  covered 
by  sand  aa  before  cxplaintd.  This  would  make  a  moat  complete  gallery, 
with  the  reijuisite  rwivtvncv  for  carrying  on  any  portion  of  the  cxperi* 
meiita  without  fear  of  injuring  the  cx{H:riuienteni. 

This  plan  waa  adopt&d,  and,  during  the  whole  of  ihe  important 
exj«rirai>nt«  on  the  effect  of  coal-doat,  when  shota  were  oaed  there  was 
no  appaiTADcc  of  danger,  probably  to  Ix:  accounted  for  liecause  the  boles 
from  which  the  8h<Jts  were  fired  were  all  in  the  dirtictioa  of  the  length 
of  the  gnllery  and  threw  their  6re  along  it ;  and  no  matter  how  the 
strength  of  the  explosion  waa  increased  through  the  coal-dust  the  effect 
was  principally  in  thin  direciittn  and  but  slight  u]xtn  the  sidea,  ao  that 
the  peraoD  recording  the  cipcrimenta  wan  in.  no  danger. 

The  experimeute  with  the  mixtunts  of  gaa  wilt  no  doubt  change  theae 
conditions,  and  the  ttidu  vralU  will  l>ocLin)e  strained  ;  but  it  will  te  easy  to 
gnard  against  danger,  for  the  Brat  experimenia  can  lie  made  with  rery 
small  mixtures  of  gas — about  hulf  per  cent.,  aud  if  these  did  not  seem  to 
offer  any  very  considerable  increase  of  danger,  the  percentage  ooold  be 
increased  ;  also,  tentative  shots  with  smaller  charges  of  powder,  giving 
Yarioufl  developmenta  of  force  (which  did  not  involve  any  alterations 
of  principle),  could  be  used  with  the  stronger  quantities  of  gas  until 
the  safety  of  the  sides  was  tcstod  ;  thus  it  may  bo  always  poastblo  to 
|Ht)vidc  against  dangerous  oonsequeuces,  and  it  will  not  be  diflloalt 
for  au  intelligi'ni  exiK-rimeuler  tu  hit  upon  the  right  amount  of  riak 
to  run,  cspu<:iully  as  it  is  nut  iiooeaaBry  to  produce  heavy  cxplonona, 
bat  only  to  observe  effvds  and  to  see  bow  fux  tbcy  extend.  If  it 
alioald  be  fuund  that  the  little  glass  wituluwa  were  not  aufflcientlj  Strang 
to  bear  the  stniiii,  tlicy  oould  bu  easily  Lukuu  oni  aud  itrcngtheaed  bf 
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iron  plutei,  and  the  distance  the  flame  !mil  jjdiic  could  be  ajwrertnined  by 
hanging  boiuc  wiaily  (xjiubuatibk-  br^dica  at  difFereot  distnaceH  fwm 
the  shot. 

I  will  only  further  utate  that,  in  caae  it  wm  considered  necesaarr, 
a  Beooud  gallery  of  shorter  len^h,  at  right  angles  to  the  principal  one. 
oonld  bo  easily  made. 

HILT. 
Aaehe*,  itiM*  ItuptHw. 

Wi  XWrM&or,  ISS3. 


SECTION  II. 

THE  MA^fAOEXliXT  OF  THE  EXPEKIMKNTS. 

A. — PRBLrarSAHy  SXPERIMiniTS. 

I. — The  effect  of  ordinary  shots  viith  clay  stemming.    Kight  eiperi- 

mcDts. 
IT. — The  same  with  coal  stemming.    Eight  eiperimeutB. 

B.— PRINCIPAL  HXPEBIMErrrS. 

I. — ExperimeoU  to  show  the  effect  of  tlie  ditTerent  holeB  with  the 
same  length  of  strewing  of  coal-dust,  always  (aVing  the  dust 
from  the  same  pit,  und  renewing  the  diut  after  each  trial, 
(o)  With  cl(iy  Bteimiiing. 

j.  Seven  different  shots,  with  8'1I  onooesof  powder, 
ii.  A  shot  oat  uf  the  luiddie  iiole,  with  I7'63  ounces  of 
powder, 
(t)  With  coal  stemming. 

i.  Seven  different  shoU,  with  8'I1  ounces  of  powder. 
ii.  A  shot  out  of  the  middle  bole,  with  17'63  ouucea  of 
powder. 
IL — Experiments  to  determine  thd  inflaeiice  of  strewing  the  same 
dcBcriptiou  of  duat  over  82'8,  tl5-G.  98-1,  131-iJ,  and  164  feet 
of  the  gallery,  the  charge  of  powder  remaining  the  Bame, 
and  fired  from  the  aamc  hole,  every  experiment  being  made 
with  fresh  ooal. 

(a)  Willi  clay  stemming,  five  ehots. 
{b)  With  coai  stemming,  five  shots. 
The  shot  hole  used  for  these  ex)>erimenta  is  to  be  settled  by  the  trials 
la  and  h,  the  one  giving  the  mouL  powerful  etTect  ia  to  he  chooen. 
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Til. — The  continuous  anil  complete  trial  of  the  different  Mria of  ooal- 
(liiBt  in  tlie  district,  ft^rano^?d  according  to  their  Beqnencp  in 
thr;  genlnj^ical  liorizon ;  RtTctriog  them  alwajs  the  same  dis- 
ta4ice,  aud  repeating  every  trial. 

(a)  With  lOav  steinminer,  fifty-foiir  ahota. 

(b)  Willi  cml  Atemming  with  the  same  dnst  as  that  owd  for 

strewing  in  the  gallery,  fifly-foor  ahots. 
The  co«l-diut  to  be  used  to  be  taken  TroiiL  the  fultowtng  districts : — 
(a)  SUeaia,  ScUamnbDrg,  Wciitphalia,  Aix-ln-Chape!Ie,  Saar- 

bruck. 
(fi)  Brown  coal. 
After  every  experiment  three  anftlyses  are  to  be  mado— lA,  of  Uie 
ooal-dntt;  2ml,  tif  the  rake  ;  itrd,  of  the  afterdamp. 

IV. — Efl'ect  of  the  ahota,  with  1, 1^,  2, 2J.  8,  4,  and  fi  per  cent,  of  gaa, 
perfectly  diffnsed,  withont  coal  being  strewed, 
(a)  With  clay  Btemmtng,  aeveo  ahots. 
{b)  Witli  colli  atemming,  aevun  ahote. 

With  every  trial  of  gaa  at  the  commencement  of  each  experiment,  and 
every  time  the  gasomeler  is  filled,  samples  are  to  be  taken  for  anatyue. 

V.^Experimenta  in  relation  to  the  explosion  of  gas  not  perfectly 
mixed,  by  meana  of  the  direct  electrical  spark,  at  different 
levels,  namely.— 1-iii,  198,  2-8,  *i-(;2,  2-35,  SS,  3-61,  8-98 
fe«t  high,  reckoned  fVom  the  bottom,  and  in  different  degreaa 
of  mixture,  begirmiug  with  "02,  '025,  -08.  -OSS,  '04,  '(45,  '05 
per  cent. ;  .'16  trials. 

The  proportiomi  of  the  mixtare  to  be  nude  by  catcniation. 

YI, — Experiments  iti  relation  to  the  eiploaion  of  gas  perfectly  difibsed, 

with  coal  strewing,  the  holes  stemmed  with  ooaMoal  taken 

trvm  that  used  for  strewing  the  bottom. 

(a)  In  apace  1. 

{b)  In  spaces  1  and  i. 

\  c)  Beyond  space  2. 
With  1,  2,  3i,  3,  3j,  4,  4 f  and  &  per  oeot.  of  gaa :  n  eiperimeuls. 

VII,— Expcrimcnta  in  orcter  to  come  to  some  conclusion  respecting  the 
carrying' forward  of  an  explosion,  between  two  pUces  at  some 
distance  apart,  containing  explosive  gaa  mixtures,  throogti 
the  instnimcntality  of  coal-dost  alooe. 

JTnmUnifn,  14tk  July,  I&M. 


WPERIMIWTS  WITH  COAr--t»OBT. 
FrnST  StrPPI.KMKKTARY  I'ltOOUAMMB  POtt  THE  COAL-DCST  KXPEBIMFATS. 

A.— Two  Seta  of  chock  «xiKTiiii«it8  willi  oojil-dust  (it,  from  the  K<)uig 
Pit,  and  b,  from  Neu-Is«r!olm).  wich  acturatelv  meaaared  qaantitie*  of 
from  1  to  6  per  cent,  of  fj^as,  well  ciiflftiBcd.  Tliese  experiments  should 
bp  made  in  duplicate,  especially  fur  mixtnna  between  1  and  A  per  ceat., 
and  the  shota  \x  Bteiiimsd  only  wfUi  clay. 

a. — A  seru'S  uf  expcrhueiits  with  the  stunc  cual-tlust  wiLhoat  gaa, 
with  GTcr-inercnsing  nize  of  diMt,  liy  pajuing  it  through  sicvefl  of  '[>4, 
•12,  -a-i,  4*1,  -5y,  "Tit.  and  1-18  inch  uiwuingB. 

C. — Exiiein munis  on  the  ditTiisioit  nf  ^^m  in  atmcRpheric  lur. 
(a)  Ccrtniu  cguBntitieB,  varying  in  proportion  from  2  to  S.  4  and  5  per 
cent.,  are  U)  be  allowed  Co  stream  into  the  giillory,  and  tried  at 
interval  of  nt  leasL  two  hours  to  wee  how  thi;  diffuEiou  had 
Uiki-n  pliu'i.-  withont  licint;  naststfid  l)y  nrtitiviiii  iiieHiDn.  When 
this  seems  to  hare  been  ^jerfcccty  effected,  Rfiniplca  Ut  Ik-  taken 
from  the  toji  and  bottom  of  the  gHUery. 
[()  As  soon  as  an  equally  difTuficd  lUEXture  of  the  rcquii'ed  quantity 
of  gas  is  formtid.  it  is  to  l»e  allowed  to  stand  some  time  qiiicb, 
and  after  an  inttTral  of  not  less  than  twentj'foHr  honrfl,  the 
uniformity  of  the  diS'asion  is  to  be  tried.  At  the  beginning, 
n.4  well  na  at  the  end  of  these  trials,  samples  are  to  be  taken 
from  the  top  as  well  as  from  the  bottom  of  the  ffallery.  These 
trials  are  to  be  made  us  well  with  2  to  S  aa  5  to  G  per  cent, 
of  misturc. 

D. — In  case  the  ^Uery  vbioh.  is  placed  at  right  angle*  is  and, 
two  other  Series  of  experiments  are  lo  be  made,  besidea  the  experi- 
ments indicated  nnder  head  VII.  of  the  princi|)al  pro{,Tiunmc,  the  one 
with  the  Npriiiklitig  carried  int*j  the  side  gallery,  iind  the  sec-ond  without. 
For  all  the  experiments  in  the  side  gallery  this  latter  will  have  to  be 
shut  up  at  the  o]wniug  to  the  atmosphere,  but  not  bu  securely  aa  the 
principal  gallery  which  ia  enclosed  with  brickwork. 
A'mnJcimlttT,,  Sfpt.  5ih.  1884. 


SECTION  III. 

DESCBIPTION  OP  THE  BDILD1N<1S  IN  WHICH  THK  EXPERIMENTS 

WKKK   SIADE. 

The  design  for  the  building  of  the  apparatus  waa  made  to  carry  out 
conditions  which  wonld  approximiits  as  nearly  as  possible  those  which 
were  usually  present  in  pits;  the  Btructure  was,  therefore. an  imitation  of 
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iiD  uudi^rgntaiid  pit,  mid  consi8'>ed  of  ft  ^llvry  187'3  ft*et  hag,  made 
ut  elliptical  rjri^  of  II  li\m,  dead  iusidc  willi  flr  planks  S  muhes  Uiick. 
(Seo  rittH:  XXXVITI.,  Figs.  I,  it,  S,  and  t.)  The  plinks  wcro  planed 
smogth  nil  over,  and  the  etiges  made  to  come  close  togetlicr,  lx«idc9  which, 
tUroughout  their  length,  they  were  further  Becured  by  t«inguc  and  feather. 
The  height  is  SG]  feet,  uiid  the  breadth,  S-936  fi'ut,  having  a  crosa 
section  of  ]7"6  sqiiiiTc  feet.  At  one  ond  is  n  block  of  building  made  of 
■tooe,  IS'3  feet  long,  it'8  feet  broad,  and  lU'l  feet  hi^^h.  alluwing  tlie 
gallery  to  enter  into  it  3'8  feet. 

Thi«  blocli  of  building,  which  standa  on  a  platform  1*6  feet  high, 
ruprvsentA  the  plaue  in  which  the  shots  are  fired  ;  and  for  that  pur[)uM 
Kveu  pieces  of  coet-iron  tubes,  the  inside  arningcnicats  of  which  wore  mMla 
to  rept-cseuL  ordinary  borc^holea,  wrv  built  in  such  ii  way  that  tTTo  of  them 
were  close  lo  the  top,  three  iu  the  middle,  and  two  near  the  bottom  (Fik-  4); 
tha  axes  of  those  which  are  near  the  t'jp  and  those  which  are  near  the  bot- 
tom are  so  arranged  tliut  wlieu  prtxliicud  they  form  a  four  sided  pynimid, 
the  point  of  which  is  exactly  in  the  middle  of  the  gallery,  Ifi'-i  feet  distant 
from  the  boles,  so  that  wbtu  the  axes  are  produced  to  a  distance  of  32'8 
feet  ftwa  the  iHtre-holes  they  strike  lioth  the  Lop  and  the  buttoni  of  the 
gallery.  The  axes  of  the  holts  iu  the  middle  ore  so  arranged  that  the  fire 
coming  from  tbcm  meets  at  a  poini  U'>'4  feci  distant  from  the  masonry  in 
the  middle  of  the  gallery.  The  bore-holes  arc  niimliered,  and  with  the 
exception  of  the  middle  one,  have  a  diameter  of  1*SH  inches,  and  n  depth 
ofSI'^2  inches,  whereas  the  middle  one  is  37*1  inches  deep,  and  has  a 
diameter  of  1*57  inches.  The  whole  of  the  tubes  arc  prorod  before  they 
are  set  in  the  wall,  by  firing  them  off  many  tixDes  with  stemmed  clay, 
with  a  charge  of  1708  ounces  of  powder  io  No.  4  tube,  and  8'S  oaooaa 
ia  Ibe  otliers. 

Id  order  to  take  off  the  kick  of  the  lube  against  the  brickwork  a 
nmnbt-r  of  small  pieces  of  soft  wood  were  iuserted.  between  which  were 
placed  cirdes  of  india-rubber.  The  luasunry  was  secured  by  eight 
nQehon<,  in  order  to  give  it  the  greatest  |wanble  amount  of  security. 
And  here  it  is  to  bo  remarked  that  in  spite  of  the  large  qoantity  of 
powder — amounting  to  nearly  i  cwl. — which,  little  by  little,  was  sbol 
away,  there  was  not  the  smallest  split  in  the  nuuunrj  obeerrabte,  and  the 
tabes  remained  unshaken  in  their  places. 

The  entire  gallery  was  bnried  in  a  disused  pit  heap,  on  one  ride  up  to 
its  roof,  aud  uu  the  other  side  about  thi-eu-qnurters  up.  On  the  side  which 
was  left  free  32  windom  were  made,  somewhat  more  than  a  yard  apart* 
wbich  were  glased  with  pane*  '7S  inchea  thick,  fixed  in  cut>iron  fhuoea ; 
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b'b  feci  from  the  borc-hole«  thtre  U  an  oval  npcntiiK,  like  i  man-hole,  in 
the  roof  of  the  gallery,  vvhiuli  nervM  firet  for  its  ventilation,  aecondly  to 
allon  the  introdiK-tion  of  the  st^mmiii^  material,  and  alsn  m  a  necond 
entrance  in  f>i*dcr  to  avoid  having  to  walk  miind  by  the  month  of  the 
gallery.  During  the  «xperiment«,  this  openiDji  was  shut  with  a  door 
JD  the  Nime  way  ue  in  usual  with  iiKin-holes. 

Al«),  ut  T'^J  feet,  IfiM  fecr,  iiiul  28*6  feet  from  the  borc-holea,  npen- 
iDgs  of  7  9  inches  diainolvr  were  made  in  tha  top  uf  the  gallery  which  wer« 
shut  during  the  cxj)criiucul8  by  knific  clumjw  of  viootl  faftteiiod  by  cliaint. 
Al  every  shut  these  fly  in  t.he  nir  und  ait  aa  imfcty- valves  to  the  gtiDcry. 
The  opening,  whi(;h  wjia  placed  8h*G  feel  from  the  face  of  shot*,  was  for  the 
pirrpuse  uf  enabling  the  gallery  to  l»c  quickly  deared  uf  ullerdaiiip,  and 
for  this  purpose  a  Korting's  Exhauster,  driven  with  ci)in|jrc8scd  nir.  was 
inserted,  anil  in  Lhu  latu>r  cx{>eri[iieiita  one  of  lht>  upeuiiigs  of  the  sufety- 
valvcB  was  used  no  thtit  the  afterdamp  t:oiild  be  cleared  away  in  two 
distinct  pluc«s. 

Here  it  is  U>  tic  remarked  that  in  spite  uf  all  tliose  urraii^-meuts  it 
always  lonk  from  twenty  to  twenty-five  rainuiea  to  empty  the  gallery  of 

r-diinip. 

the  inside.  10-3  lect  from  the  fince  uf  the  shot-hole,  there  was  u 
wooden  fnime,  by  nii-ans  of  wliii'h  a  space  uintniiiitig  exiicily  7i>fi  cubic 
feci  cuuld  Uc  shut  off,  and  this  was  arrungod  m  that  sail-eloth  conld  be 
rtretchcd  acroM  uud  faBit-iK'd  to  the  wood.  The  chamlKT  thus  acraiiged 
was  for  the  purpose  uf  receiving  the  gus  with  which  the  exixa'imcnta 
were  to  he  made,  and  the  aail-c-luth,  in  order  to  enable  communicatiun  to 
be  made  from  the  oiiuidi-,  was  unly  niiiUd  duwn  ao  far  that  the  nti<)er 
ead  coutd  be  lift-ed  up  tu  enable  the  expedmeulcr  to  get  inside.  Further 
along  the  gallery  five  rciore  such  frames  were  placed,  which  were,  however, 
only  used  in  the  way  just  mentioned  to  oppose  greater  resistance  to  the 
eseupu  of  the  gas. 

■In  this  space  and  1E>'4  feet  further  un,  the  joiuts  of  the  hoarding 
which  dead  the  galli-ry  wwe  hiimIl-  tijrbt  with  i-ed  lead,  and  in  order,  as 
lar  as  pi^Mihlc,  U)  injure  the  aiiiietiirc  a^aiiiHt  fire,  it  vtm  frmii  time  to 
time  covered  with  a  thick  mixture  uf  wtiitewtuih. 

There  was  nisi*  in  the  ueighbouibood  of  the  gnllery  a  wiiter-hydrunt, 
80  that  any  Ore  which  might  accidentally  break  unc  utnld  lie  speedily 
extiuguishud. 

The  gas  that  was  u«xl  iu  the  expenmeuts  uuue  from  a  t^bwer  in 
the  bottom  of  the  No.  I  deep  wiirkiiipt  in  the  Koiiig  Pit,  WS'S  feet 
Iwlcjw  daylight,  in  the  roof  of  the  scam  tJrolmann,  from  a  «-roHii-grBined 
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oonglomonite  which  has  for  years  given  offAKoubic  fectofgaaper  minnte^ 
This  gas  was  oondnctai  hj  meaua  of  h  lube  3.C0H  feet  loni;,  to  & 
gaaometer  at  bank,  holding  17i>'ri  cnbic  feet,  and  rroro  this  it  was  carried 
into  the  previuusly  described  chamlwr  fui  it  wok  vrsTited.  The  requisite 
f>peaii^  to  admit  the  tras  was  4  feet  from  the  shubi  and  rci  fcei  abore 
Ihe  bottom  of  the  gailerv.  The  rising  and  falling  of  the  gaaumeter  was 
read  by  a  gau^-^e  divtde<d  into  '^.SB  tiidi(?i.  Fnrty  t^)  furty-flve  luinutes 
were  necessary  in  order  to  \vm  Uft'S  feet  o(  gas.  Whoa  the  gaBomcttr 
was  filled  (he  pipe  wm  dhut  ftDd  the  gas  allowed  to  Hnw  oat  by  the  side 
of  the  gasometer  into  ou  upright  pipe,  4>Ti8  feet  high  and  '788  iochoa 
diameter,  in  the  open  air.  When  the  gas  whs  lighted  at  the  end  of  this 
tube  a  yellow  flainc  came  opt  18  inches  high. 

The  Abegg's  detonator  was  used,  with  ao  eleotrical  machine  by  Mahler 
and  Eschcubaclier.  The  latter  was  placed  In  one  of  the  caaemeutn  which 
wna  placed  by  the  side  of  the  gallery  for  the  safety  of  the  obser\'cni.  The 
observations  were  carried  on  throagh  luophclcs  which  were  opposite  the 
windows  in  the  gtdlery. 

A  side  gallery  has  l«eu  added  quite  lately,  S2'>*  feet  tong,  shown  in 
the  Plate,  aad  made  in  the  same  way  as  the  first  gallery,  the  month  of 
which  can  be  secured  by  a  door  pmrided  with  a  safeLy-ralre.  This  was 
put  op  for  the  pnrpuse  of  observing  the  effect  of  burning  ooal-dust  npon 
accumulatione  of  gas  placed  by  the  side  of  the  principal  gallery. 

Ijastly.  a  amall  railway  was  laid  at  the  end  of  the  gallery,  riaing 
npwards  wiUi  a  gradient  of  4  per  cent.  Here  was  placed  an  ordinary 
pit-tnb,  HO  that  the  fore*  of  the  explosion  could  be  measured. 

MAKQRAP. 


SECTION  IT. 

RB81TLT8    OP   THE    KXPKItrMKXTS. 

The  experimeota  were  carried  out  in  the  terms  of  llie  first  programnie 
arranged  14th  June,  1A84,  and  under  th4-  iiddiLioual  programme  of  6th 
September,  18t<4.  The  last  pi-ogmmme  provirleil  not  only  fur  the 
repetition  of  several  of  the  experiments  named  in  the  first  prc{||twuiBe, 
but  required  two  si'ts  of  experiments  which  were  suggested  by  the  reeoita 
t){  prcvinuA  obsurx-ationfi,  ami  which  opened  out  qnite  a  new  field. 
Bearing  thia  in  mind,  therefore,  the  nsnlts  fbllowing  both  the  flnt 
and  additional  programmes,  which  are,  to  some  extent,  connected  with 
eadi  other,  will  be  spoken  of  together. 
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A.— PKELIMINARY    EIPERrUEKTa. 

Th»  effect  of  ordmanj  K/tots  with  ffatj  ami  eoaUduat  stfimminff  rrapft- 
Uvthj. — Tbeac  preliminnry  cxpcrimontJ*  wt-rc  mnrJe  in  nrfler  lo  fix  the 
length  of  fl«ine  of  an  Qrclinaiy  sJwt  made  with  l:?-iiidi  cartridifMi,  such  m 
are  usually  uefd  in  Lh«  Kfiiiig  Pit.  which  have  an  oQter  diatuetcr  of  ]*S0 
inches,  nnd  an  avcnipe  length  of  !!•»  inches,  wirh  h  wpijjht  uf  powdpr 
of  8*8  ounces.  'Ihcse  could  \k  luttd  for  «]l  the  shot-holeis,  with  the 
eiceptioii  nf  tho  mjd>(llc  one,  and  alluwed  (if  »  length  of  strnmirnj;  of 
19'5  inclics.  With  regnrd  to  the  stemming:,  it  in  to  be  remarks  that  tn 
all  the  expeHmfnta.  in  orrlcr  to  avoid  hiirBtinjj  the  taliea,  it  wii*  not 
driven  tightly  home  but  only  pently  pi^essed  down  by  a  woodt-u  ru.iiiKnT 
in  the  sime  maniiur  us  when  uternniinp  with  tlyniiinite, 

Tho  lentil  of  the  flanic  of  an  ordinary  shot  with  Aaj  stomming  wna 
from  9-W  to  131  fett;  and  in  ordtr  to  find  out  if  the  lengtii  of  the  stem- 
ming  had  any  iiiflneiicN;  over  the  length  of  the  flarac,  two  cxiterimeiits  were 
madc!  with  st'emniin^  of  rri?  inches,  with  the  same  result.  The  colour  of 
the  flame  vvns  »  light  yellow. 

The  shot  out  of  the  middle  bore-hole,  made  with  17"B2  ouncw  of 
powder,  l*;-ft-iiirli  k'nj,'th  of  curtridKC,  iind  Sit-inuh  length  of  atemming 
rauacd  also  a  flame  of  only  I8'l  feet  long.  Stemming  with  very  fini?  aml- 
duHt  taken  from  the  Hauisa  Pit  iu  WListphuliu,  and  rruin  the  Ueelien  Pit, 
near  Saarbrnck,  rcajiectively,  cansed  the  leufrth  of  flame  to  vvay  between 
29'»  and  '>2'S  feet,  and  with  a  shot  out  of  the  middle  hole  with  17'62 
ounces  of  powder,  produced  a  length  of  «2-3  feet ;  the  colour  of  the  flame 
being  dark  nyl. 

The  number  of  clay  and  coal-dust  stemmed  ahute  were  H.t  and  12 
respectively. 

B. — PRINCtPAL    EXPERIHEKTS. 

Trials  to  establish  t/te  tcorkimj  of  different  bore-fholffi  on  similar 
sprinklinffs  of  eoal-dusl  taken  frmn  wr  and  ttif  aaim  pit. — These  espen- 
menia  were  made  with  a  riew  to  establish  the  working  of  the  dil&rent 
bore-hole*  with  a  strewing  of  coat-dust  fivra  the  same  pit  wud  of  eimilar 
length,  namely,  Z'A  feet.  This  sprinkling  wus  done  in  such  a  way  that 
in  the  middle  of  the  bottom  of  the  pallery  it  was  of  the  thickness  of 
three -i|narter3  of  an  inch,  whilst  at  each  side,  in  eonscciucnce  of  tli« 
hollow  form  of  the  IhiU,  it  became  less. 

The  dust  so  strewed  hod  an  iivenige  weight  of  SS  lbs.,  and  waa  in  the 
proportion  of  I7"4S  cubic  feet  of  gallery  space  to  1  lb.  of  dust. 
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The  expcrimenU  were  niude  with  clay  am)  bIso  wiih  roal-duHL  Rtemming 
and  the  cunl-dimt  a^  thvii,  and  in  ull  further  <.'X])eruiiPnta,  was  always 
takt'U  from  the  same  dnst  ns  the  dnst  used  in  Btrcwiu}!:,  th«  diut  strewed 
being  renewed  aft«r  every  cxpeiimcnt.  Immediately  before  the  ehot  wm 
Aral  the  mHl-diiiit  vaa  pliirul  in  tmi-h  u  Klute  of  circulatiun  thai  the  u'r 
was  thick!}'  and  evenly  imiiri^iMt.o<1  with  it.  'I*hc  time  which  eUptt-d 
between  the  finiehiii^'  (.>f  the  strewing  luid  ibe  firing  of  tbe  abot  wu 
nsQuIly  fuur  or,  at  the  mcpsi,  fire  iniQiitcR. 

The  holes  were  alwnyB  chai^pd  with  the  befon-mentittncd  l&4neh 
nirtridges  unless  (li»itncttj  nt^tted  Ui  the  contrary. 

By  the  experitncDts  with  clay  etemmmg  it  was  ascertained  that  the 
sbctH  thiit  were  ticiirest  the  kittum.  tbiit  is,  Che  holes  Xue.  C  and  7« 
Bithongb  Uirir  axeii  were  directod  upwards,  made  the  longeiit  flame*. 
The«e  reuched  fruni  b5  Uj  (!■'(  feet  ]<iiig,  while  th<»e  of  the  upper  boles 
were  only  from  !»i  to  Sfi'i  feet  long.  It  is  Btiijpoecd  thut  the  greater  effect 
of  the  first  h(>]ei«  wiut  mii&rd  by  the  gn-uter  commotion  luatle  ia  Lhediut 
At  the  bf)ttoni.  One  sliot  of  IT'US  ounces  at  powder,  oat  of  So.  4  bole, 
produced  a  flame  of  7i!'2  feet. 

The  dust  used  for  the  Kpriiikliiig  was  fine,  and  came  frnm  the  Hann 
Pit  in  Weftphftlio. 

Oy  thceo  experiments  the  flame  in  the  vicinity  uf  the  ttiot-hokft,  At 
the  mamcnt  of  the  cxploidon,  was  oliservcd  to  tiave  a  yellow  ooIouTi  bni 
in  the  next  moment  to  become  an  intensely  dark  red;  an  appeamtioe 
whicli  wi»  olMeiTed  in  all  of  the  cjcpetiiucut^  .with  clay  eloiumiug 
and  coiil-dust  strewing. 

By  this  and  many  of  the  later  cxpcrimcnta  mode  upon  cool-dutt 
strewing  [m  already  nientiuntd  in  the  preliminary  i:x[Knmeiii«  with  ootl 
BtcmmiDg)  an  appeanmce  was  produced  iu  Llie  fintt  windows  of  the  gallery, 
at  a  iMigtb  of  about  H-'ii  feet  from  the  Jthot^holes,  after  tbe  firsl  flame 
had  gone  jMst,  as  if  a  second  flame  appeared,  ^nerally  with  a  tliarply 
defiiMd,  oft  repeated,  up  and  dowu,  side  motion,  like  a  Hau>«  driven  hitlwr 
ami  thitber.  The  oolour  uf  tbts  tlame  was  always  dark  red,  and  the  appear* 
aoce  remained  for  two  or  three  seconds-  In  ceriain  casee  it  waa  abo 
remarked  that  the  chief  flame,  wh«n  it  had  rcaichf^  its  grBatost  length,  stood 
Still  for  one  or  two  aeconds,  and  then  canie  several  feet  slowly  tmvk.  To 
all  appeatuucea  the  uirctiinatanL-e  wll^  due  to  the  flowing  in  l(  ftwh 
Htmtwphertcuir  tlimugh  the  ojvn  end  of  ihe  gallery  auil  Uirougbtbcsafflly- 
>-atTe,  caoaed  hy  the  raD-fi<'niion  of  tho  air  aflor  tbe  cx[»loai<m,  which 
again  set  Kre  lo  tbe  coal-dust. 
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Id  the  further  cxperimeutH  upon  the  vrorlciu^  of  the  sereral  bore- 
hotpfl  with  conl-duAt  etemmin^,  fine  dust  rrom  the  tU^nst  m>um,  of  the 
Sftarbmck  Pit,  florhftrrf  (I^iiifiriithal),  was  iisr<l.  These  crpcriinpntt  pro- 
duced, from  Nob.  ti  and  7  Uules,  ftanivs  of  U-iigths  riirjfiiijj  from  78'7  tu  M'l 
f^t.  These  lengths,  however,  vcre  not  conflned  to  thu  alxivc-immcd  hoEca, 
for  the  mine  length  of  flame  whs  oht;iinod  from  the  hoU-s  I  iind  A.  The 
flames  from  the  shotfl  of  1.  !>,  and  3,  were,  from  72'2  to  7.V4  feet  lonpf. 
These  experiments  al&o  idiuvr  (hnC  the  differenoe  in  the  effeet  between  the 
aeveral  bulwi  wius  nut  ao  gnat  with  Wial  Ktfmmiiis'  as  when  thry  were 
aticmnied  with  clay.  It  is,  nevcrthekua,  more  prnjier  to  consitlor  the 
latter,  that  i$,  the  lower  holes,  to  be  those  which  denote  the  rule,  and 
which  really  ^ve  the  most  reliable  results ;  in  ftict,  ull  the  expcriinente 
from  which  the  iii'ift  }iniMfmin*ii  elTeeta  wen.;  prndiK'eilj  were  those 
which  were  mode  from  the  lower  holies.  Nob.  f>  and  7,  with  duat  Mrcwing. 
The  colour  of  the  flame  was  alwuye,  in  ihe«c  cxperimenta,  lui  in  all  Inter 
ones  under  the  same  eircumstuaceB.  dark  red.  The  coke  and  Oie  after- 
damp win  !«  aflerwanls  spoken  of. 

Experitofnls  to  fMimiinf.  th»  iufiiiencfi  of  itlrtu'iiit}  thf  tamt  tifSfn'plion 
0/ dfift  for  (itffprent  hn^tht. — The  second  part  of  these  first  experiments 
wan  to  find  out  the  iuHueuce  prodiit^l  bydillt^reiil.  modes  of  strewing  the 
diwt,  and  by  the  different  lengthiiovor  whinh  the  Baine  deseriptiou  of  dust 
was  strewed:  they  were  made  with  dust  from  the  Kunig  Pit,  new 
Saarbrnck,  Pluto,  and  Neii-Iserlohn  ( Wustphalin).  and  the  shots  were  fired 
^m  one  of  Che  lower  holits,  iiHually  Xo.  <>,  with  coal-dust  stemming.  The 
sprinkling  was  renewed  aft«r  erenr  shot. 

>\Tiiie.  when  the  coal-dust  from  the  Kiinitr  Pit  wna  used  over 
lengths  of  A2H,  I'lrrtt,  and  'JHi  feet  the  ftume  w;u  almost  always  from 
8fi'l  (0  89*4  fed  long,  nnd  was  uniformly  longer  when  the 
Pluto  and  Nen-Iserlohn  dust  vim  Sprinkled  for  grenter  disuiiic^B. 
So  that,  with  dust  strewed  for  a  distanee  of  \il-I  feet,  flames 
of  from  IC'4^  to  *J.t'ii  feet  came  out  at  the  opening  of  the  gallery  : 
tJiat  is,  the  flamen  must  have  been  at  least  fi-om  183-7  to  iyo-2  feet 
long.  At  tliu  same  time,  when  the  strewing  was  (>.'>-('i  feet  long, 
heavy  detonaiioos  touk  place,  sending;  dark  red  liumeB,  d  feel  high,  out 
of  the  openings  and  safety-valves  with  grcnt  force,  and  producing  a 
thick,  heavy  after-damp,  amelling  strongly  of  tar,  which  darkened  for 
some  minutes  the  whole  space  round  about  the  gallery,  as  though  a 
very  heavy  eJC|jloBtoii  had  taken  plnoe. 

In  accounting  for  these  very  varied  results  it  may  be  remarked  that 
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t1i«  diffciviice  between  the  dnst  from  the  Pluto  and  E^eu-I«urlohti  Pits 
and  the  daat  from  tlie  Konig  Pit  wna.  that  the  foniicr  wiis  vcrv  fine 
aud  mort  like  meul,  wlicroas  the  latter  had  been  posiicd  through  n  nivve 
of  '275  inch  holes  «tid  had  umougst  it  particlea  mthcr  larger  than  the 
sixe  of  peas. 

Infiuenre  of  the  rlifferent  tmz  of  dust. — ^Thefle  experiments  were  made 
to  determine  the  influence  which  the  size  of  the  dntst  hud  upon  the  rosutt 
oftheexperimenta,  in  iwcoi-dance  with  the  additional  programme,  and  wera 
mude  with  the  dust  from  the  Koiiig  Pit,  sieved  through  '04,  'IS,  *34, 
■SO,  -69,  aud  M8  int-h  holes. 

The  different  sorts  of  dust  were  strewed  abont  .1.1  feet  long,  and  No.  6 
bore-hole  was  nwtl. 
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Theac  eipei-imeute  show  that  with  the  two  sorts  (if  stvuiming  there 

was  a  rery  ini)Mirtant  difference  in  the  length  of  the  flamo  when  the  size 

of  the  dust  eic-eeded  -12  tncb,  and  this  size  once  attained,  the  length  of 

■  flame  remained  about  the  same  all  through  the  expenmvnte,  evtn  when 

tlie  largest  dual  was  ttsed. 

It  is  trac  these  resnlts  will  notappl^rto  allsortsofdost,  fur  with  a  aoft 
coal  the  qunutitj  of  the  finest  dnst  which  will  pass  through  a  sieve  of,  eny 
■15  inch  openings,  will  be  much  greater  than  would  be  the  t[uanlitjr 
coming  frt>m  a  turder  Roal,  m  that  the  same  length  of  strewing  woold 
give  an  unequal  quantity  of  the  finest  dnst. 

In  uonclusion.  aud  particularly-  with  regard  to  the  comportaou  betwsaa 
the  Kfiiiig  dust  on  the  one  side,  and  the  Pluto  dust,  as  well  as  the  Nnu- 
laerlohn  dust,  on  the  other  side,  there  is  ;et  to  b«  aatd  Uiat  when  the 
dust  is  paasi.^  through  a  sieve  with  '04  inch  holes,  the  result  obtainwl 
IVom  the  Konig  dust  is  not  nearly  bo  fine  as  that  obtained  from 
the  PluU)  and  Xeu-Xaerlohn  dnsta ;  for  the  Konig  dnst  doc<  not  ball  itself 
between  the  ends  of  the  fingers,  and  is  more  grittj  to  the  tooob  than 
that  of  the  two  hat  aorta. 


EXrKRISCBSTB  WITH  COAmrST. 


Experiments  relating  to  the  firing  of  eoal-dusl,  w/ien  the  sirewing  does 
not  commpncc  direrthj  from  lh«  placs  tcfwre  Uie  shots  nra  firwi. — A  few 
txpcrimcnta  were,  maiio  with  dust  frnm  the  K<inif;f  Pit,  pftsawl  through 
a  '27  in.  spacetl  aicvc,  Lo  aawrtain  the  length  of  flame  with  coal 
Btemming  when  the  etreving  commcLced  at  distances  of  16'4,  2-('6 
and  32*8  fti't  fi-om  the  place  where  the  ehot  was  fired,  and  these  experi- 
ments guve  iinly  thn  nsnnl  length  of  flame  due  to  this  modn  of  sU^mming. 
It  is  in  coiitcinpliiLLou  to  contiinie  i\vim  exfxjriineuta  with  the  Ptuto 
and  Xcu-lKirlohn  duata. 

('onli»ue4 experimeni*  with  different  tortt  of  dust  tafxH  from  several 
rfwhv/*.— These  were  mostlj  trii-d  from  Nos.  C  and  7  holes,  with  SS 
feet  of  strewing,  as  well  with  clay  as  with  coal-dust  stemming.  Each 
of  the  expcrimentR,  when  sufficient  coaUdust  was  uvuilnble,  was  tried 
at  lenst  twine,  and  where  the  observed  results  differed  vtry  mnch  from 
each  other  it  was  repeated  four  or  five  limes.  The  results  of  these  trials 
are  given  in  the  Uthle  on  the  followinf,'  page,  which  ulinws  also  the 
length  of  the  flames,  and  the  rinnntity  of  the  volatile  nauttcr  in  the  coal- 
diut  and  in  the  oolce  produced  yfler  the  eiplosiou.  The  ltitt«r  r«u]ta  are 
given  iu  avomgois  and  reckoued  withoat  taking  water  and  ash  into 
conaidcrntion. 

It  will  be  seen  ft-om  the  tabic  that  the  flames  from  the  d»atR  last 
taholatcd  did  not  differ  very  much  in  length  when  the  hole  was  stemmed 
with  clay  or  when  it  was  stemmirr]  with  cual-dnst.  They  are  alike  for  the 
dnsts  of  the  HibfTnia  and  Neii-I-ierlohti  Pit*,  nnd  for  the  dnsts  of 
Rheiu-DUit-,  Pinto,  the  Union  Comi^any's  Pits  at  Kohlschcid, 
Dudweiler,  Von  di-r  Ileyilt,  lleden.  and  Doehen  they  arc  very  nearly 
alike,  while  (he  difference  between  the  otheru,  with  the  exception  of  the 
Fuchs  Pit,  is  only  from  9-8  to  230  feet 

This  exception,  however,  gave  u  diirewnce  of  length  of  12(1  feet, 
which  result  was  auliatantlated  hy  many  cxpeniiicnia,  and  vi\n  lie  explained 
hy  the  feet  that  the  dust  was  mostly  a  very  coarse  powder,  only  mixed 
with  a  very  small  quantity  of  fine  coal  particles.  This  latter,  which, 
when  shaken  nji  by  the  shot,  forms  the  upper  part  of  the  mirtnre,  was 
not,  in  ilsflf,  JnBufrieientqnanlity  to  ivlfeettli*;  (hirac,  especially  when  clay 
stemming  was  u<tcd,  so  that  from  the  two  shots  a  very  slight  incrcAAe 
over  the  ordinary  k-ugth  of  flame  was  observed. 

No  conclusion  can  be  founded  npon  the  effect  of  the  shot  on  the 
very  fine  dust  from  the  Fuchs  Pit,  unless  the  experiment  with  the  coal 
stemmed  shot  can  be  sstid  to  affonl  one.    By  the  above  experiments  the 
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flame  fi-om  the  shot*  Btcmmcd  with  Dcchen  diwL  waa  rmm  29'.')  fecb  to 

62"5  feet  louy:,  wlierca*  tliow;  shots  steinniod  with  tijc  Fuclis  Pit  <liwl 

pave  ft  flHiiic  of  fi'om  G'yC,  feet.     It  will  be  npparcnt,  then,  that  when 

^iaih  the  Biirta  uf  dust  are  cutiBidiiivd  to^>thor,  their  elemciitflry  tiiitilj'seH 

must  differ  hut  sHfrtitW,  nml  Lhut  the  nimlysis  of  ihe  noke  wmild  lie  nlmost 

exactly  tlie  same  with  U'lh.    It  miiRt,  however.  I>c  whserved  that  the  dust 

cf  the  IHchen  Pii  was  very  tine,  wheretis  that  from  tlio  t'uclits  Pit  vaa 

conrK-graincd.  nnd  also,  that  in  all  udsck,  in  order  to  obtain  a  Hilid  resist- 

ance, only  the  very  finest  parti<'les  of  the  daet  were  iMecl  for  the  pnrpoBe 

of  itemming. 

^^^b          The  following  table   gives   the  nUimatc  nnulyBis  of  the  ash   and 

^^^^     water  ft-oe  Bulwtiinees  of  tlii3  dilTurvnt  wjrts  of  ctial-dnst  plaeed  in  order  of 

^L           the  le 

ngtli  Iff  fiamc  given  when  they  were  used  with  day  stemming  :- 

~ 

ntnoniwf  Autbvto. 

^^^^^1                        "■■-■-'     » J.  1 
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lie  dry  sorts  of  coal  from  Kolilscheid  aud  MoreUiuli  j^^ive  the  eh 

[trtcst 

V            length  of  fianic,  with  the  exce|)lion  uf  that  from  the  Fnchfi  Pit,  which, 

H             from  reajwns  before  mentioned,  does  not  sccra  to  be  tu  it«  pro^vr  plncc. 

H            The  longest  ftime«  arc  h-om  the  Xeti-lKrlohii  and  Plato  Pits. 
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AVhoii  tlififlo  exitf'ritnoiilH  art!  nrrangcil  aocordiitg  to  tbo  size  of  tbc 
particles  of  dust,  Lhcy  ataud  a&  follows : — 
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From  tliCBC  tublfls  it  Rppoars  that  lenpth  of  llamc  U  cntirply  due  io 
finonces  of  dnst ;  and  d<.'iiuita  iiinationa  in  size  give  fairlj  debcrmiiicd 
dilTcrenccs  io  the  length  of  fl&me. 

PmI  raM. 

Tbcae  vftrj  with  very  fiuc  duat  between  ...        68-9  and  lOL-7 

H  u         fta«du«t  bctwMn       4S-6    ^     68-9 

„           „         mcdoraMj  Due  du>t  botwevn  99-4    „     49-S 

M  H  e«««c  d*uil  brtwrt-n 19'7     •.     tO-t 

B^rarding  the  TC17  grcnt  dificronccit  which  the  RncnnB  of  the  doA 
seemii  (0  nuke  iti  th«  length  of  tbv  Qtune,  other  inflnenoei  m«  aUo 
andoubtedljr  preseat.  For  iastanoe,  the  cbemiouJ  compcBilioQ  of  the  oooL 
It  nrill  be  poniblet  however,  to  get  a  clearer  idea  of  tbeee  effecla  nben 
only  doBt  of  the  aiuno  size  of  grain  ia  used,  and  sirewed,  not  only 
over  33  foet,  btit  pcrlia])!t  bo  a  leagUi  of  96'4  ftet.  It  bM  alrvfidjr 
bc«D  cuutvmpkl«d  to  take  this  lato  coiuideratioD  in  the  cxperimenta 
which  have  to  be  made ;  and  it  is  propoaed,  as  a  rule,  thai  the  ae\-eral 
dosta  aholl  be  paB«cd  throagh  a  aicTC  of  *0S3  incbea,  which,  however,  will 
uot  produce  that  llour*lik«  appittmuce  irbieb  ia  (vuud  ia  aoiue  of  lU« 
Westphaliau  dtieia. 


IIPERIMFNTS  Wlin  OOAIcDUBT. 
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Rtsiills  of  shots  in  (J  perfecibj  drfusfd  mixhire  of  pit  t/ax  wWiaiit 
sprinkJwg  of  coal-dTi-iK — The  jiniL'ramiiie  of  experiment*  for  these,  and 
for  future:  rxix.Timcnts,  iwlopted  ii  curUiin  fixed  pro|j<irtiun  of  gas,  say  of 
1,  2,  3,  4,  5,  Ac,  jwr  cent. ;  bnt  it  was,  nnfortnnatcly,  inipr««iWe  to  keep 
etrictlf  tQ  these  proporlious.  hccauae  the  aoaljrBiii  of  the  ^^aa  in  the 
gasometer  wia  wantiiii^.  On  the  Iftt  of  April,  1884,  ou  analj-Bia  whb 
taken  of  tho  pis.  (tuning  out  of  the  blower,  which  gnve  the  following  : — 

COa  =  '65  per  oeat. 
CH,  =  Sl-89  „  ) 
C,U,=    I1>3      ..       (8«-5»  Percent. 

0+N^  12-84     „ 

Comidering  tliat  tlte  distance  from  which  the  rm  came  from  tho 
blower  to  the  gawmittcr  web  S,G08  feet,  it  wiis  not  to  be  expected  that  it 
Bhoald  remain  unchanged;  bo  that  for  this  reaBon  80  per  cent,  of  CH, 
in  itiimd  number*,  waa  taken  in  the  calculation.  Ijater,  when  at  several 
timce  anatyECs  biid  been  taken  from  tlie  gaaometer,  nearly  the  same  rcitult 
WHS  obtained  as  that  pven  above,  aiitl  an  iiveragc  of  eight  aiiiilywo  g;ave 
a  proportion  of  86'1S8  of  CHj,  thin  was  taken  in  alt  the  other  culcuhi- 
tioHB.  Therefore  it  will  be  seen  tJiat  the  proportions  proposed  in  the 
progrsmmc  were  always  o.'Cfrcoded. 

The  tables  below  give  the  refiulta  of  the  above  analyscB,  in  which  the 
difference  between  CH,  and  CiH,  is  not  giren. 
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By  the  experiments  in  question,  the  amount  of  gas  in  the  Rpacc 
deacritjed  as  No.  1,  lioldiug  iiHJ  cubic  feet  was  ascertained,  and  diffused  by 
means  of  shaking  canvas  cloths,  which  were  targe  enongh  to  very  nearly 
fill  tlie  erve^  section  of  the  gallury.  The  luaii  who  cunducted  this  work 
remained  in  the  space  during  the  influx  of  tlic  ga»,  and  bej,'aii  U»  dilTufid 
U  when  no  mure  was  Ixiing  admitted,  which  \ta&  mndo  kno^m  to  him 
by  the  attendant  knocking  at  the  side  of  the  gallery.  The  diffusion  took 
from  two  to  three  minuteB,  and  its  perfect  equality  was  tried  sometimes 
by  a  Pieler  and  at  others  by  a  Jklarsaiit  or  Duvy  lamp.  When  in  going 
through  the  ehaniljci*,  tlie  »inie  length  of  flame  a{i[^K:Hred  to  come  frtim 
the  lamp  when  at  the  top  and  tlie  bottom  of  the  gallery,  the  dillWion 
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was  consiiliTcd  &«  complete.  The  jierMn  w}io  made  these  trialw  arranffeJ 
tlie  flame  of  his  lamp  nnUide  Mie  gallerr,  nnd  then  went  into  the  epitx 
when  the  Irentiiijj  witli  Ihi*  ttanviis  hiul  iK'on  i<to|iji«l  for  some  time. 
Imperfect  rfifI\wion  was  shown  tlistinptlv  hy  the  flanic  of  the  lamp,  and  it 
may  be  iiotice<l  tliiil  there  was  iti  some  caws  »n  exceM  of  ga»  a  little 
below  the  middle  of  the  gallery,  where  a  sti-onsrer  mixture  nuR  foaml  thiin 
at  the  top  or  the  bottom,  and  this  wok  mostly  the  oiae  wbcii  the  pcnon 
had  moTcd  about  the  chnmber  diortly  after  the  bcntinf;  with  the  clolha 
had  taken  place. 

Tft»  TViah  with  the  i'ieler  and  l)avy  Lamp$. — ^Thisseetns  a  proper  place 
U)  remork  upon  the  cfl'cets  which  the  different  perecntagcs  of  CH,  had  on 
the  Uglit  rifthi;  lump.  The  necewttiry  trials  were  made  principally  with  the 
Picler  and  Davy  lamps,  and  carried  out  only  by  night ;  this  was  done  6o  as 
not  to  subject  the  eye  of  the  observer  to  the  dazzling  inflnencc  of  a  change 
frnm  darknew  w»  daylipht.  The  light  of  the  flame  wn«  tried  first  ontsidc 
Uie  gallery  in  fresh  attnospheric  nir.  and  arranged  so  that  the  top  of  the 
flame  of  the  Pieler  lamp  came  up  exai-tly  to  the  top  cant  of  the  chimney, 
and  that  of  the  Htxy  lamp  sn  that  it  was  abont  "1  of  an  inch  high ;  this 
could  have  l^^on  made  lower,  bnl  ic  u-as  feared  that  by  making  it  so  the 
lamp  would  have  gou'C  out  before  the  result  was  obtuinod. 

The  following  resalta  were  obtained : — 

LESOTH  OV  THE  FLAME. 
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Plala  t«n».  albM*  Dm  OUidmq. 
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■472  Iim;W«                        

Tbc  llhiiic  muitiotl  tn  tbs  tap  of  the  carar  of  the 
iTkiiM-  ftiiil  w-M  oitiiipilahtd.     Tlw  diataitM 

'60  incba. 

G 

frxini   lliu  ii)i[ii;r  edgv  at  Oio  ebintnvjr  waa 

llir  flnuif  rx-tti-Iird  tbfl  lap  uf  llx'  1«ui|>  niitl  wm* 
ctLiiigiiinlicd    The  ditiaocw  from  the  (luint 

l-SaincliM. 

of  lb*  bright  lUme  to  tlia  U^  <ra*  6'4  inchMt  1                                              1 

The  perwDtage  projwrtkm*  •rcre  flicd  li;  calcxiUtloii. 

Tbeae  experiments  wire  miMk-  on  the  whole  seven  times  in  a  period  of 
three  weeks,  and  not  more  than  one  in  the  same  day.  The  rcsulu  remained 
nearly  always  the  i<ame  when  the  Davy  lamp  was  used,  whens^  by  the  PicIh 
lamp  tJic  variations  described  were  oliaerx'ed.  The  time  which  was  oooo* 
pK-d  in  thv  olwr\'ations  was  at  least  five  minntca,  and  in  sumc  OUM  ten 
miuulus.  during  which  time  trials  had  bwn  made  in  a  largo  Dumber  of 
places.     The  Pieler  lamp  was  fvd  with  pure  uk^ul. 
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Of  coiirse  these  expcrimentB  roiild  only  lie  pipcctc(3  to  give  approii- 
niflte  resulta :  firstly,  the  cpace  cooM  uot  be  so  alwolutvly  slmt  up  that 
no  gas  cociki  tscaiw,  mid  sccoiiiify,  thcfo  were  losses  caused  by  goiug  in 
and  out  of  the  space;  so  that  it  might  be  token  that  la  the  adjoining 
space,  which  held  C2  culiic  feet,  when  they  were  tryiui?  with  the  higher 
iwrcentjiges  of  gas  with  the  Piclcr  lamp,  they  obtained  caps  from  78  to 
I'lS  inches  long.  However,  it  was  not  tlw  object  to  get  altogether 
absolute  formoUe,  for  it  is  c\cnr  that  the  quantity  of  COa  in  the  mixture 
was  not  without  an  influence  upon  the  length  of  the  flame ;  besides,  after 
oil  the  trials,  i^'heu  the  tcogtb  of  the  flunac  had  been  settled,  samples  of 
every  mixture  of  gna,  together  with  Bampica  of  the  gaa  in  the  gTiaometer, 
were  taken  and  eent  to  be  analysed  at  the  Iniwratory,  Bochum,  and  it 
was  there  found  that  the  following  w«re  the  results :— 


OtmaCitnaDt*. 

QwmirtM, 

In  Um  MtitiuM  ol                                  1 

t  parCML. 

tpnOHrt. 

SpMOmL 

IpeiOmt. 

BpnOnA. 

CO,      

CH.     

0  +  S 

r«rC-oM. 

1-110 
86-44S 
12-447 

0-428 

OS&l 

OH'tfHl 

0-308 

l-7lfl 

07943 

0^G3 
66-009 

0-S58 

3-676 
06-Q6« 

0-231 
4-684 

Dy  the  almve  table  it  will  be  seen  thai  the  percentage  of  CO,  in  the 
gnanmeter  gases  h  not  altered  vpry  mnch  from  that  given  before,  whereas 
the  percentage  vf  QH,  and  0  +  N  remains  aluiost  the  eame,  and  does 
not  vary  very  cousidembly  from  the  average  ealcutatione.  The  other 
aimlysea  prove  that  a  certain  portion  of  the  0H«  is  lost,  bat  this 
difffcicncc  is  mach  Ims  than  was  expected,  so  that  it  conld  have  very 
little  influence  upon  the  length  of  flame  in  the  foregoing  trials. 

The  most  extnionlionry  feature  is  the  difference  in  the  proportions  of 
COj  in  different  aiiiilyses.  Tht-  writer  Lliinkfi  tliat,  in  this  respect,  the  pre- 
sence of  a  man,  sometimes  three  men,  and  the  bnniing  (if  the  lamp  in  the 
chamber  had  very  much  to  do  with  it ;  and  this  sccmud  also  to  be  homo 
out  by  the  fact  that  in  the  Ditxturos  of  one  per  cent,  of  CH,  they  were  a 
long  wliile  in  the  charnkT,  It  must  be  mentioned  that,  fortunately,  this 
was  advanlagt-onfi  to  the  general  difl\i«ion  of  the  mixture. 

In  the  experiments  which  were  made  acconltng  to  the  programme,  nf 
pit  gns  without  the  strewing  of  coal-duKt,  with  ii  perfect  diffnsion,  the 
holes  C  and  7  were  again  used  and  atcmmed  with  diiy.  TIi;re,  with  per* 
centftgM  of  1-180,  a*2u9,  S'53B,  4-718,  and  5-898  of  gas,  there  was  u  length 
of  Same  of  from  ^3  to  4b  feet,  and  ako  iibout  the  »«rae  ret^nltti,  when 
the  coftl-iluBt  ft-um  tlio  pit  Hanmi  nr  Uuchcn  ivns  Li.sed  to  stem  the  shoU, 
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With  7-077  of  CH,  the  flames  roftchM  from  108'2  to  116-8  feet  in 
length,  and  thi!  results  could  be  com})arcd  nith  thoce  obtaiued  when  25 
feet  of  coiil-dust  ft'om  the  pit  Pluto  vas  stn-wud,  iitid  th«  shut  stemmed 
with  coiiMiiBt.  The  colour  of  the  fiamc  in  these  experiments  was  jcllowish. 
Whca  they  wore  stemraed  with  coal  from  the  Kontg  [►it,  the  reeults,  with 
a  [wrccntage  (if  1-I8i),  2'S50,  A:'>&0,  and  -1'718  nf  gaa,  were  not  very 
dilTirri^iit  from  one  iinolher.  The  length  of  flame  varied  in  the  first 
exiteriments  bctwe(.-u  29'A  and  -i^'G  feet ;  and  in  the  second,  between  *9't 
and  72'2  feet.  This  result  was  ako  obtaiued  with  n  clay  stemmed  shot, 
hy  strewing  cuarse,  and  sometimes  fine,  dust. 

It  is  to  lie  remarked  that  in  the  first  experiments  the  Btemmintt  wm 
with  raL'dium  dust,  and  in  the  Inst  ex]>criment8  with  fine  dust. 

When  the  pereeutnge  of  niistore  was  from  5'898  to  "077  the  length 
of  flame  variiMl,  with  avenige  duiil  atcmruing,  hcLvrecD  88*6  and  HI  foet, 
and  with  very  fine  dust  stemming,  from  1 14'8  to  144*3  feet.  The  greaUst 
difference  ia  tbeie  experimenta  between  clay  and  coal  Btcnumng  wiu 
between  362  and  39'S  feet. 

Two  heavy  csplosiona  were  obacrvod  after  the  shota  with  the  but 
named  f|iiantitT  of  gaa,  and  the  colonr  of  the  flame  varied  between  yellow 
aud  red. 

Experiments  wtih  Ttajwt  to  KtjilomoTu  of  pit  gat  without  pfr/tet 
diffusion,  by  means  of  direct  eUctrieal  firing  at  difftrmt  /«¥&.— The  fifth 
]iorLiun  of  the  programme  cxplaius  trials  in  rcHjiect  of  exiiloaiona  of  gas 
whieh  was  not  perfectly  diffuaod,  by  firing  it  by  electricity  at  differunt 
levels.  Thcac  cipcriments  were  made  in  the  first  space  at  -SC  feet  and 
U-t  feet  from  the  usmU  opening  for  the  admiuion  of  tbe  gu ;  ud,  in 
order  to  c-flect  t\w  firing  of  the  gas,  two  wrought-iron  ronnd  rods  of  aboot 
*5  inches  thick,  and  of  the  description  given  in  Pig.  6,  Plata  XXXVIIl^ 
were  }«ui8cd  into  the  gallery  through  ttro  wcll-fitttng  holes  which  were 
open  from  the  roof.  These  rods  wore  so  long  llutt  when  they  were  -S 
inches  above  the  bottom  of  the  g&Uury  tiny  stood  78  iiichea  aliox-c  the  t(^ 
of  the  gallery  in  the  air,  and  had  projectiona  at  their  ends,  lo  carry  the 
wires  of  the  electrical  machine.  The  other  two  ends  which  were  in  the 
inside  of  the  gallery  (a  a),  were  -3  inc^ea  a|jatt  from  each  other,  and 
juat  above  there  was  a  ring  {b)t  for  the  imrpose  of  drawing  tbem  to  or 
from  each  other. 

These  cxperimeata  were  n  arranged  that  they  commcnoad  when  the 
percentage  of  gas  was  from  7077  of  CH  ^,  »ml  Hw  cuds  {a  a)  of  the  UUle 
rods  were  pliioed  at  a  height  of  I  -6  fcit  aUivc  the  bottom,  and  they  bad 
often  to  be  drawn  3*0  inches  high  liefore  the  electricnl  sporic  fired  the  ^at. 
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After  the  aftcr-diunp  had  di^ppcarod  the  chamber  vm  Dgaici  filled 
tt-ith  the  next  percentage  of  OH,,  then  if  the  tq>nvk%  wore  not  high 
eniiugti  to  take  efl'ecL,  the  rod»i  were  Lukeii  up  higher.  The  following  we 
the  results  uhtained : — 

a.    AT  THE   FIBi?r   FIRING   PLACB. 


P«aMii«iotOIIt. 

Tba  bvlahl  ■tioi'a  Cba  Floor  ■! 

ittltb  ib»  Oh  VmL 

Leaftii  ot  F1uD«. 

7-077 

4-718 

3-S39 

I-ISO 

26f«t    ..,        

•iO      n         

20     , 

2-6 

4'6    „       ...         

No  RSplniitnn  cnnld  be  nbUtned 
when   ttiD    win;  was   m  iU 

121-4  teti. 

UT9  .. 
76  4  .. 
•I5-0  „ 
18-7    „ 

b.     AT  TUB  UKCONI)  t'lRLVO  PLACE. 


VenaoimnctOB,. 

Tlu  hcddA  <jbanU«  FtitHi  at 

Lentiii  of  Flunft 

7OT7 

6898 
4.718 
3  539 
2  359 
1180 

S-6  f«t 

88     „       

a-3    ,.      

4-0    „       

Xa  ex|i1anoii  ooutd  ha  oblkSnad. 

78-7   „ 
787   „ 
43-9   ., 

From  this  it  became  cerluiu  that  the  pit  gas,  when  it  came  \u^  rose 
perpetidituilHrly,  and  then  diaseminatcd  iDtelf  in  uneven  planes  along  thfi 
top  of  the  gallerj. 

lu  Fig.  7,  Plate  XXJCYXII.,  lui  attempt  is  mad<e  tu  slit^w  the  length 
of  the  different  layers  uf  gas  of  different  percientuges  by  means  of  dotted 
lines,  the  direction  of  the  axes  of  tlie  ehnta  being  made  b;  alternate  dots 
and  lines. 

The  liinu  which  Mas  taken  tu  udjiiatiug  the  rod  was  bc;tive«n  two  aod 
three  minutea.    This  Hamc  eliowed  a  jcllow  colour. 

The  rtAulls  of  the  gfiots  in  i/as  without  coal  strefvi»g  and  uuthont 
diffusion. — In  addition  to  the  above-named  experiments  fiome  were  made 
which  were  nut  in  the  programme,  with  respeet  to  the  resnits  of  shuts  in 
ga8  without  cout  Hti-ewing  and  HttlidUtdilTuaioii,  and  with  clny  stemming. 

Shots  were  first  fired  ont  of  the  hole  Xo.  li,  in  which  it  was  only  when 
the  proportiom  of  gas  reached  from  5'89S  to  7'077  CH*  that  tbe  tlame 
differed  greatly  from  the  usual  length  when  day  stemming  was  need,  and 
extended  from  -i^-l  to  131'i!  feet.    Willi  the  hole  No.  4,  with  [iroptirtionfl 
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of  goA  of  7'077,  5-89S,  4-718,  and  S-539  per  cent.,  lengths  of  flame  of 
lM-2  feet,  127-9  feet,  984  feel,  Htid  26-2  fet-t.  were  obtaint'd,  wbenaa 
thoee  with  2-3S9  per  cent,,  gave  the  eame  resuitB  as  ordinary  thota.  With 
shots  out  of  hole  Ko.  1  (with  all  percentagea  of  mixture,  from  the  higheat, 
7'077.  to  the  lowest,  1180)  lengthcaing  of  tlic  Qiime  was  obaerred,  and 
distinctly  tnicwl  for  lengths  of  118-1,  lOi-7,  78-7,  SG'l,  and  S8*0  feel, 
the  Bhortor  diatances  for  the  lower  perc*ntflg<M  of  gaa.    (See  Fig.  7.) 

TYitls  in  re»p«ct  to  ihe  fxjitosion  of  gas  ilH/t  perfect  diffasian  both 
leith  coaUtiuat  siemming  and  cQal  strewing. — Tlie  following  exLmcta  from 
the  programme  sbow  the  experiments  in  reH[)cct  of  ciploaiong  of  perfectly 
diffused  gas,  when  the  fihots  have  been  stemmed  with  coal-diut,  and  coal 
ban  been  strewed  about.  For  the  latter  purpoeu  tlic  dust  from  the  Koutg 
Pit,  passed  through  a  sieve  of  -S7&  ineh  openings,  waa  used,  and  the 
shot-holea  were  those  nearest  the  thill,  Jfoa.  6  and  7.  The  pert-eatage  of 
CHi,  with  which  the  experiments  were  made,  was  as  follows  : — 1*072, 
1-180,  2-145,  2359,  3-217.  3-539,  4-289,  4'718,  6-898,  and  7*077. 

The  Btrewiug  of  dust  raricd  froto  39  feet  to  49-2  and  65-6  fe«t  long, 
and  the  rcsniu  with  the  ftrst  seven  different  [lerccntagea  of  gas,  and  with 
the  three  vnriaLiQUS  of  strewing,  wei-e  flomca  of  from  86- 1  to  75*4  feet 
long,  whereas  hj  the  three  following  higher  percJentoges  the  results  givtn 
below  were  obUiiued  : — 


B;  S2'fl  loug.  Hpriukline 
..40  2     ., 
„  66'6     „  „ 


7SS  to  \2\\,  Ivnirlti  of  fiuue. 
76-4  „   167-8.        ., 
78-7   „    ITOlk        ,. 


^ThcQ  these  experiments  are  compared  with  those  made  with  coal 
Bt«mming,  and  complete  ditfusion  without  ooal  strewing,  it  is  found  that 
in  the  lower  perceutagea  the  lengths  of  Bame  remain  prettj  nearly  the 
same,  whereas,  b;  Uiu  higher  peruuntagua,  very  itu|)urlaiit  diffbreiues 
occur. 

The  longest  of  these  flames,  however,  doe«  not  reach  anjtbing  Itka  so 
br  as  that  produced  when  the  Pluto  and  Xeu-Iscrlohn  dusts  were  strewed 
181  feet  long  and  subjected  to  a  shot  stemmed  with  coal-dust. 

Unfortunately,  there  was  not  dust  enough  at  band  from  the  last-named 
pits  to  carry  out  the  above  experiments  onder  the  same  oiroamEtances.  Only 
three  experiments  were  made,  two  with  Pluto,  and  one  with  Kcu-Iscrlohn 
dust  The  experiments  with  the  first  were  made  with  83  feet  of  strewed 
dust  and  s  percentage  of  2145  of  CH„  aiid  with  65-6  feet  of  strewed 
dust  and  7*077  CU« ;  with  the  last  656  feet  were  strewed,  and  4-71B  per 
cent,  of  Ollt  was  used.  The  fltaC  of  these  experiments  had  a  flame  1  Ifi-) 
nwt  long,  and  the  two  others  flatnei  of  1706  and  \9^'^  feet. 


The  results  of  &11  these  experJmentn  necewiUtcd  dmwiri);  up  another 
progranmit),  infititutini;  ex|)erim«iitB  between  the  NcU'Ieerloho  aud  KoQJg 
dtuta  with  the  8S  feet  strewing,  nnd  with  CHi  in  ciart  quantitlBS  of 
from  I  to  6  per  cent.  ;  and  as  the  dti«t  tjikcn  from  tlie  Ncn-Iscrlohn  Pit 
luod  in  thwe  eiperiments  iVM  very  smul],  the  Kririig  I'lt  d'iBt  w»«  iifweed 
through  a  sieve  of  '(»■!  inch  hnieti.  la  order  to  obtain  a  reaeoanbly  exact 
result,  every  experiment  wm  tried  three  or  four  limia  over.  The 
qaantities  of  gas  were  reckoned  from  the  areragc  analyai*,  and  No.  6  hole 
was  ased  withclnj  sKmmJDg. 

The  experimcnta  gave  the  following  resulte  : — 


OH^. 

Aronsa  B«>iiUL-I«a«U)  <J  Pluntt 

EouU  DutL 

Hmi-lMrlohn  Dnil, 

0  per  vent. 

1  .. 

2  „ 

a      ^ 

♦ 

s      „ 

VMt. 
492 

sa-5 
e&-» 

1148 
lU-S 

rrot 

492 
62-3 

mi 
oa-i 

101-7 
118-1 
l5t-2 
170  fi 

On  looking  over  this  table,  it  i«  aeen  that  the  flame  with  the  Kcu- 
laerlohn  dust  is  decidedly  shorter,  without  the  presence  of  CE^  in 
oompariwm  with  (airlier  olieervanoes  tinder  the  same  circumatancca.  It 
Al>pcared  afterwarda  that  the  accond  delivery  of  this  dust  had  oome  from 
another  part  of  the  pit,  a  circnmgtance  whioh  has  not  yet  been  utis- 
factorily  acuotinted  for. 

Generally  these  reaiilte  mark,  moat  clearly,  the  powerful  action  of  the 
Ken-laeriohn  dtist,  the  flame  from  which,  in  mniiy  caat-a,  exceeded  by  19'7 
to  23'0  feet  in  length  that  obtaiued  from  the  Ktinig  dust.  The  colour  of 
the  flame  in  all  these  experiment  was  omngc. 

ExjjerimmU  triih  regard  to  extsndittg  an  f-fplasion  to  duHneiitj 
mparatni  mi'j-lurfif  of  ffa»  ItiTotujk  th«  »oJe  vuslrumcnUility  of  coal-dust. — 
The  laat  details  of  the  programme  In  chief  give  directions  for  ex|K!ri- 
menta  with  regard  to  extending  an  exploaion  between  two  distinctly 
separated  mixtures  of  gas  through  the  sole  instPumL-ntality  of  coal-dust. 
Tlicse  cxiiciirnenLi  were  made  in  the  principal  gallery,  before  the  aide 
galltiry  waa  put  on,  und  product-d  no  reHults,  iKcause  the  gas  was  always 
driven  out  by  the  original  cxploRion  ;  but  it  ia  inteiid^-d  to  carry  on  these 
experiments,   using  the  side  gallery  as  a  place  in  which  to   insert  the 
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iecond  qnantity  of  gas,  and  then  the  other  projected  experiments  of  the 
the  BuppIeiiieiiUtr^'  piogramme  will  iilao  he  carried  out. 

In  all  the  experimeute  alreiidj  described  lite  principal  object  hmi  been 
to  detertnine  tlie  leii^h  of  tlie  nnntc.  It  is  now  necenorj  to  nwke  mum 
remarks  a»  to  lihc  finickneiw  of  the  fiamo.  and  thi>  prodiirtion  of  folce 
ami  after-damp :  and  lastW,  to  say  a  few  word*  about  the  mechanical 
cffecL  of  certflin  shota. 

S^mdof  theflamr. — With  respect  to  the  speed  with  whieh  the  flame 
rushed  on  in  several  experiments,  it  is  to  be  remarked  that  ail  of  the«e, 
without  tbo  presence  of  CH..  with  the  exception  of  t>omb  in  whidi 
Icnjjtha  of  abont  65-(>  feet  were  strewed  with  Pluto  and  Ncu-Iseriohn  dnst, 
seemed  to  have  a  fipecd  of  ahoiit  S'3  feet  n  stecond,  whereas,  in  the 
eiocptional  cases,  the  flame  commenced  with  smaller  velocitv.  but  after- 
Tords  flashed  a1on^  as  (giitck  aa  lightning. 

With  the  presence  of  Cn^,  in  perccntnfres  of  fVom  1  to  4  of  fjas,  tlw 
speed  of  the  flame  did  not  much  exceed  3*3  feel  per  second,  whereas,  with 
a  large  percentage  of  CK„  lii^htning  speeds  irere  obtained.  One  excep- 
tion in  the  first  cnsc  was,  ncvGrthclcRs,  apparent,  in  which  H3  feet  of 
Pluto  dnst  was  strewed,  and  with  the  presence  of  2*145  per  cent,  of  CH«, 
the  flame  flew  with  Ughtning  speed. 

What  liUH  been  eaid  respecting  the  swinuess  uf  the  flame  seems  very 
important,  as  nlTording  an  interpretation  of  what  has  freqneotly  beeoa  said 
by  witnettees,  and  recorded  in  proceedings,  vis.,  that,  in  accidents  of  this 
natnro,  the  flame  comes  slowly  forward. 

Formation  of  c^lcf. — It  mnat  be  remembered  that  the  production  of 
coke  depends  very  much  upon  the  qnaUty  uf  the  ooal  used;  and  it  is  T«rj 
ea^  to  discern  when  the  shots  are  flrcd.  without  gas,  ftvm  the  greater  or 
less  (luantit;  of  oolie  that  is  made,  whether  it  is  a  good  or  bad  coke- 
forming  coal  which  has  boon  used.  This,  however,  is  different  with  the 
presence  of  higher  peroeutagca  of  Cii„  for  here,  in  almost  all  cases,  tiio 
ftmnation  of  coke  is  much  less  perfect  and  much  smaller  than  witboot  tin 
presence  of  gas.  There  is  also  a  notable  falUng  off  in  the  formation  of 
enisU  and  knohs  of  coke  hanging  uix)n  the  woodwork  and  projecting 
parts  of  the  gallery.  This  almost  neems  to  prove  thiit  where  the  shot  has 
been  flrcd  in  a  pit,  and  good,  weil-ronnedt^ioke  is  found  aftenrards,  that 
the  dost  baa  plajrod  a  greater  part  in  the  explosion  than  the  presi^iKv  of 
gas.  The  reaaoD  why,  when  k^^s  )s  present,  lets  ooke  is  formed,  may  be 
attributwl  to  the  quioknesB  of  the  flame. 

-Tbf  most  coke  is  found  in  the  speoedose  to  the  window  No.  t.  This 
is  probably  caused  by  tbe  already  mentioned  pecnliar  appe&ranoes  of  (hkoie 


in  the  first  windows  of  the  galVry.  It  Wftfl  ofVn  rcmflrkcd  thnt  the  roke 
in  this  place,  after  twenty-five  miniitos.  nns  so  hot  that  one  could  not 
bold  it  iu  llie  bar?  liand  for  »ny  hmgth  i>r  time. 

The  fommtion  of  Boot  which  oocmrt'd  here  with  the  finest  Bortu  of 
dust,  e8[.>e<'ially  with  timt  from  the  Pluto,  Ncn-Ist-rlolni,  and  Gampbanseii 
Vils.  wiifl  rcmurkalile ;  and  nUo  the  cimoiia  wuy  in  which,  in  (he  chkb 
ftpcttfjn  of  the  Btrcwpd  mus»,  «)ke  wna  lietlded  on  the  top  in  a  layer  of 
Boot  4  inches  tliiclt,  whereas,  nndemeath,  the  coal-dust  still  remained 
unchauged. 

After-damp. — The  most  import«rit  qnatititiee  of  after-dump  always 
appeared  where  the  flame  length  reached  ^-ery  far,  and  the  observer  ciame 
to  the  conclusion  that  the  evil  consequences  of  the  after-damp  on  the 
human  organism  was  very  much  more  dangerous  than  that  which  resulted 
from  the  BL'tion  of  the  rbb. 

Tlic  ftfter-damp  appeared  t-o  the  eye  directly  the  coal-dnst  BCrewing 
WBB  naed,  bke  a  brawn  or  dark  prey  clond,  wboue  wlour  resulted  chiefly 
from  small  (mrliiikw  uf  Hoot  which  were  always  mixed  with  it.  The 
quantity  of  these  small  partidcB  of  soot  Wiis  according  to  the  qtmlfty  of 
the  dnst.  That,  for  instAnre,  whirh  rame  from  the  experimenU  with  the 
Pinto  and  New-Iserlohn  dust  was  so  great  that  objw;ts  standing  in  the 
neigh bourhoini  of  the  after-damp  became  suddenly  covered  orer  with  a 
mass  of  soot. 

Without  the  presence  of  cnal-dust,  flame  in  the  after-damp  waa 
always  brighter,  and  it  was  also  possible  to  remain  in  the  nmoke  for  a 
short  time,  whereas  when  the  afler-damp  came  after  experitnenta  where 
coal-dust  bad  been  used  there  was  generally  a  ^-ery  strong  smell  of  tar,  and 
a  very  mnch  higher  temperature  than  in  the  former  cases,  which  immedi- 
ately caused  very  great  diflicntfcy  in  breathing.  It  is  particularly 
remarkable  that  in  these  r-.isps  the  Pinto  dnst,  through  the  greater  lengtli 
of  its  flame,  I<>[*t  not  less  than  twu-thirds  of  its  volatile  products. 

Kfferi  of  the  Ahoh. — The  mcclmnical  effect  of  the  shots  ha-t  yet  to  be 
considered.  In  order  to  mark  these  plainly,  in  front  of  the  end  of  the 
gallery  u  railway  was  pnt  down,  with  an  upward  iuclination  of  four 
degreea,  and  a  tub  was  placed  outside,  so  that  one  end  wiis  exartly  in  a 
line  with  the  opt-ning  of  the  gallery,  in  the  aame  way  as  is  shown  in  Fig. 
h,  Plate  XSXVIII.  On  the  fore  part  of  the  tub  hung  a  small  rod, 
whirh,  a«  the  tub  went  forward,  made  a  mark  iu  the  dump  day,  so  that  it 
could  be  ascertained  exactly  how  far  the  tub  had  liecn  thrown. 

These  different  effects  were  proved  in  the  experiments  in  the  new 
programme,  which  were  instituted  to  try  the  effects  ofstrewing  ,SS  feet 
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of  the  Ncn-Iserlnlin  and  Kfini"  OMil-dnsl,  of  diflVreut  BiTCB,  iu  the  pmenoo 
of  RftB.     The  re«nlt  of  thwe  experimentt  is  p\-cn  btlow :— 


PercnnUcA  of  Om. 

■■Ml  4f  Iba  flhaH. 

Kiiala  thuL 

Kfti-lMn-koha  CwL 

vrMaoi 
Tufa. 

WW  thnrwn 

W«ufal  of 

lb*  Tub 

1  ptr  cent. 

2  .. 
8       ., 
♦       .. 
6      . 
8      H 

650 

eao 

1,166 

rMt 
219 
306 
3-S 
41 
7-5 
108 

660 
650 
660 
«S0 
8S0 
l.«8S 
I,6S3 

2H 
393 
4-92 
7-21 
8-G2 
111 
»6 

TIWb  ghoira  that  the  dust  (wm  Neu-lBerlobD  hu  a  rery  mocfa  itxonger 
elTi't't  than  that  which  uuiucti  Iroiii  the  Kouig  Pit,  Id  ochur  words,  the 
RtTcct  is  iut  the  length  of  f\ame.  It  w»  tucenary  for  tliis  reason  to  alter 
the  wei<;ht  of  the  tub,  because  it  wns  fouHd  that  the  heavj  blows  it 
bad  rccoircd  drove  it  otf  the  line  ;  that  is,  it  drove  il  farther  than  tb« 
line  reached. 

Bj  these  experiments,  vrtth  the  preecnoc  of  from  6  to  6  per  cent,  of 
CH,,  two  heavy  blows  were  expehent«d,  nearly  alvays  together,  bat  in 
Bome  cases  t'oUoning  eaoh  other  with  a  pnase  of  from  two  to  three 
seconds.  When  the  latter  was  the  ca»e,  the  working  of  the  blows  upon 
the  tub  L\Mitd  bo  distinctly  obHerred  and  it  was  foand  that  the  first  bb* 
wus  always  the  weaker,  a[id  only  moved  tlie  tub,  at  the  most,  abont  a  yard, 
and  that  too  in  a  vei-y  quiet  way ;  wheraas,  the  second,  the  hardest, 
uliook  it  severely  and  tbeu  drure  it  out  with  iinraeuse  v«locity.  Id  no 
case  waa  auy  drawing  l»ck  of  the  wagon  remarked. 

Witii  different  sizes  of  dust  the  following  rcaalta  were  given : — 


8lH<tfI>l>lpM>d 

mdorUMahni 

w^- 

Unnm 

'^f" 

Iknn 

nah. 

•o« 

•18 

■24 
■40 

■eo 
■ao 
-11 

Si6 
646 
G4fi 
64fi 
64£ 
Stf 
946 

Pml 

»•*$ 

2-61 

1-98 
104 
1-70 
1-41 
1-31 

U*. 
646 
646 
ftl6 
•46 
«6 
«6 
6*6 

M 

6-9 
7-6 
4« 
S-11 
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CompATiug  the  resnlls  of  the  day  and  coal  stcmtQing,  it  will  he  found 
here  again  that  the  lar^^r  sizti  of  the  duft,  to  sqidq  extent,  iacreoBee  the 
effect  of  Lhc  explosion. 

Remarkable  also  were  the  cQccts  of  two  shoU,  without  f^as  bnt  with 
141  feet  strewing  of  Pluto  duet  aod  diiy  Btemmini^,  tbti  resiilbs  of  which, 
however,  were  very  different. 

The  first  shot  moved  the  wa^n,  hiden  with  fi4.')  Iha.,  24-2  feet, 
whilst  the  other  threw  it  vioiently  40  feet  away.  This  gave  au  o|j|)or- 
tuuity  of  iiridersLaudiiig  the  etiurmoiis  uxphisivc  {K^wer  of  the  Pluto  dust. 

MAEORAP, 

Minti  Iiupettor. 


The  Presidbkt  said,  he  wan  sure  that  they  all  had  been  extremely 
interested  in  bearing  Mr.  Banning 'a  expliinaLiou  uf  these  Tery  iiiiportiiut 
cxpcrimentA.  The  translation  of  the  full  re[>ort  would  be  printed  and 
distributed  in  the  usual  wny.  and  the  members  would  hiive  an  cjjpijrLunity 
uf  reading  it  fully  and  oouaidering  it.  They  were  favimrod  that  day  with 
the  preaenee  of  Mr.  Galloway,  who,  he  Iwlieved,  wae  the  fimt  per*.>n  to 
draw  attention  tu  ttite  subject,  in  a  paper  which  ho  rend  many  yciira  ago 
before  the  Royal  Society.  Before  asking  any  other  memlier  to  join  Jn  the 
dittcnssioTi,  he  would  request  Mr.  Galloway  to  kindly  favour  them  with 
some  remurkfi.  Mr.  Qulluway  had  been  at  the  plaee  where  the  experiments 
had  been  carried  nn,  in  Germany,  iind  had  »ccn  ntime  of  them  tried. 

Mr.  W,  Uallowav  said,  that,  as  the  Prcaident  had  remarked,  he  had 
for  some  yeara  been  making  experiments  with  ooal-dnst,  and  on  hearing 
Bihotit  these  German  experimentfi,  he  natunilly  took  great  interest  in  them, 
and  proceeded  to  (iernumy  on  the  iuviUition  of  Dr.  Gurlfc,  a  well-known 
mining  engineer.  He  was  accompanied  by  Mr,  Wm.  ThomaH  Lcni-i, 
one  of  the  Koyat  CommiaBioueni  on  Accident*  in  Mines.  In  the  pajier, 
reference  waa  mitde  to  the  C'amphuu»en  dust;  tliia  mine  liad  since 
exploded,  and  more  than  luo  men  had  been  killed,  lie  saw  exjjerL- 
menla  made  with  the  Pluto  duBt  from  Westpbulia,  of  whi\:h  Mr.  Buuning 
had  said  so  much ;  and  the  one  point  that  partienlitrLy  struck  him  was  itiab 
the  Pluto  diiat  not  only  lengthened  the  flame  from  the  shot,  but  produced 
ao  actual  exploiuon.  Tlivrc  was  no  doubt  whatever  aliont  that,  A  good 
many  of  Liie  expLTimcuts  which  Mr,  Buciniug  had  deaaibud  as  having  been 
made  vi til  the  Pluto  dnsL,  werc  made  with  dost  abi'cwnlVomthtieliotr hole, 
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to  A  distance  of  abnut  lo  metres  iilong  the  gallcrr,  imc\  conseqnentlj  in 
those  cases  it  only  prodQcvd  a  lenjftheQctl  llaine  ;  but  the  experimeDta  seen 
by  Mr.  Lewis  and  liiiitscir  wcri:  mode  with  duet  elrewu  tu  a  dtfttAncu  uf  from 
181  to  1C4  foct,  and  then  t,he  c?Qbct  wae  simply  an  explueion  sacb  as  one 
uiffhl.  ex[}ect  Troiu  gas.  The  small  i>it  wa^n,  at  tbe  end  of  Ibc  gaJlerj, 
Wis  driven  fi-ora  iO  to  50  feet  away,  with  great  violence.  They  could  n<it 
positively  BtiiU*  nbetbiir  there  was  any  la]j8e  of  time  between  tlie  0rin<^  uf 
the  ehuL  and  the  arrival  of  the  fltune  at  the  end  of  the  gallery  ;  the  turo 
ineidents  eoeraed  to  be  simaltaneoua.  Mr.  Lewis  was  Lboroagbly  ooa- 
vinced  that  Pluto  Just  would  explode.  Ncu-lserbbn  dust  was  just  tbe 
same  ils  thePluto  dust  in  this  respect.  It  produced  tho  some  jihenomima 
when  acted  on  by  a  shot.  The  Gcrmauexperimt'riKrrs  came  Ui  the  couclttsiou 
tluil  ail  tbe  oiber  dusts  tried  by  tbcm  were  mnru  or  less  harmttss  ;  but,  to 
his  mind,  they  were  rather  hasty  in  coming  to  that  oondoalon;  and  the  ex* 
plosion  which  has  since  occurred  at  Camphansen  Colliery  seemed  to  sappoH 
wimt  he  said.  Oamphauscn  was  one  of  the  largest  collieries  in  Searbrtick, 
and  a  great  many  men  were  employed— from  1 50  to  200  at  the  time  of  Lhc 
explosion.  It  whs  said  that  the  explosion  travelled  throughont  the  whole  of 
the  workiiige.aud  it  was  admitted  there  was  hardly  any  gu  present  id  the 
mine  iiefure  the  event.  In  fact,  tt  was  one  of  thuee  explonoDs,  similar  to 
many  great  explosions  which  had  been  Been  ia  this  coontry,  id  which  it 
hud  been  afterwards  found,  on  investigation,  that  there  were  ou  preriotia 
accumulations  uf  (;as,  and  consc4}aoutly  no  one  had  been  blamed,  and 
properly  so.  To  his  mind,  the  subject  was  not  then  properly  undentood. 
As  he  bad  said,  at  Camphuii»eii  the  explosion  travelled  throughout  ihe 
whole  length  and  bi'eadth  of  the  mine,  and  produced  phenomena  simiUr 
to  an  explosion  of  gas.  In  the  Oerman  ex[RTinientrt  Cam|ihaQaeu  dual 
was  a  long  way  down  in  the  list  of  dusts  in  regard  to  relative  danger. 
According  to  one  uf  the  tables  given,  tliert  were  10  dusta  which 
gave  longer  domes  than  Camphaasen  dust.  Tho  shortest  flame  given 
by  these  10  dnsts  was  GS'C  feet,  Oiimphauacn  being  62*6;  and 
there  were  other  3  dusts  which  gave  flames  of  59  feet  in  length. 
So  that,  altogether,  tliey  had  M  dusts  which  gave  fiames  Boosibly 
equal  to,  or  greater  than,  Camphauscn  dust ;  that  is  fao  aaj,  14  of 
tbe  is  dusts.'  What  h«  wished  to  draw  scrions  attention  to  was  this 
—that  if  tbe  Camphanseu  dust,  which  was  only  tlte  11th  on  tfaa 
list,  could  give  nse  to  a  groat  explosion,  snub  aa  had  oeeomd 
in  that  colliery,  then  it  was  obvious  that  the  other  lu  dusts  wan 

*  It  vlMold  bw  cmrrriilly  nnUil  ttut  the  ttunM  bcra  tpolMo  uf  >-«»  >ibUin<it  witk  • 
•trewing  of  iln«t  10  metre*  (33  feet>  long  in  wch  CMam,  and  not  «iUl  a  stnwiiy  W 
MtAaiU  langth. 
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etioally  liable  to  give  rise  to  mmilar  explosions^  and  the  inference  was, 
that  out  of  ihe  nholii  28  diist«,  they  might  actualiy  Uik«  it  that  at 
least  14  were  dHnyerouc.  In  sayiug  that  the  14  were  danKWoua,  be 
ought  to  qnalifr  this  hy  the  nMt  rtmark.  Of  the  dusta  tahukted  by  the 
GemiBii  experimenters  itf  nut  bein?  dangcroos,  fl  good  many  rrew  very 
coarse,  and  it  vnu  found  thnt  by  siting  them  through  a  fine  siere,  the 
length  of  flume  was  wry  much  frreiiter  tliiiii  wlien  tbuy  vrere  employed 
in  their  original  8t*te ;  so  that,  if  it  had  been  poaarble  to  employ  the 
whole  of  the  liusta  In  a  Btiite  of  finenfuu,  it  vtm  fertaln  lliat  diOerent 
n]Siilt&  would  have  t>eei)  obtainod  wiLh  the  rciuniuint^  12  dusts.  He 
did  not  think  any  general  conclusionB  ooold  be  safely  drawn  until 
experiments  of  this  kind  hiid  been  nndurtaken.  Th.- oxpcrimtints  described 
with  Konig  dust  »gtv  very  strikiog.  Dost  sifted  through  n  sieve  hnviag 
inesb^s  ooe-eiglitli  of  an  inch  tuiuiiru,  ^ve  a  length  of  46  feet  of  flame  ; 
and,  on  heing  sif^.d  thmngh  sicvps  with  larger  meshes,  the  length  of  flarae 
was  rednced  t«  i7  or  30  feet,  proving  locontestably  that  the  cwinteneM 
or  fiucuesfi  of  the  dust  had  very  great  iuflnenoe.  When  a  colliery  ex- 
plosion had  once  started — they  need  not  inquire  how  it  was  started  at  the 
present  moment — b«t  supposing  it  had  been  started,  it  was  ohvions 
there  was  a  blast  of  air  passing  through  the  mine.  Tliat  blast  of  air 
ruised  the  dust  iu  a  whirlwind— cuai-se  and  Qne  dust  together — ooa- 
sequently  they  liad  fine  dust  in  the  air,  and  the  Hamc  passing  along,  had 
tlzQ  cppoiiuuity  of  igniting  that  line  dust.  If  there  wutt  a  very  hirge 
proportion  of  coarse  lurticlcs  in  the  air,  the  fiame  would  not  travel  so 
fast ;  bnt  if  there  were  few  coarse  particles  in  the  air  the  flame  would 
pass  nn  more  rapidly.  Ilis  opinioci  was,  that  when  thiM  aCate  of  mutters 
existed  the  flamu  was  simply  delayed  a  liUle  by  the  o^arse  {xirLicles ; 
bsfc  that  it  paHBcd  through  all  the  same.  The  Uerman  experimenters  had, 
he  thought,  drawn  their  wmclusions  rather  hastily  in  some  reajtecta.  He, 
for  one,  was  very  heartily  pleased  with  the  experiments  they  had  made, 
and  he  thought  they  had  carried  them  out  iu  that  very  exhaustive  and 
(liorough  manner  for  which  Germans  are  so  celebrated.  He  ahonld  bo 
very  sorry  indeed  were  the  CJermiinH  not  to  carry  them  further.  He 
thought  it  was  intended  to  continue  the  experiments,  and  to  endeavour  to 
arrive  at  some  further  practical  results  from  them.  There  waE  one 
point  he  would  like  to  mention,  and  it  ivaa  that  some  of  the  experiments 
were  made  without  any  strewing  of  dust  close  to  the  shot-hole.  A  space 
of  10,  12,  or  20  feet  was  left  without  any  dost,  and  then  dust  was  strewn 
further  along  the  gallery  ;  and  they  found  in  these  expeiiments,  that  the 
flame  of  the  shot  was  not  prolonged  at  all,  bat  was  of  its  ordioaiy  length. 
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The  flame  of  the  shot  did  not  pass  over  the  space  wtich  had  been  cleared 
of  dust.  This,  to  bis  mind,  was  odc  of  the  most  practical  rcaallg  attained, 
and  imlioibtcd  tlmt  if  dust  was  rt'iiiuved  from  tlie  immwliaw  neiglibour- 
liood  of  the  mouth  of  the  bhot-holc,  thoy  would  remove  the  prindpoJ 
danger  of  ehot-firing.  The  Monmouthshire  and  South  Walca  Collieriee 
AsBocintion  had  endeavoured  to  get  the  Home  Office  to  take  the  matter 
up  Bome  time  n^,  and  to  allow  them  to  make  a  rule  that  the  apace  id  front 
of  each  flhot-hole  Hhonld  be  watered  for  6  or  6  yards,  and  they  thought 
that  in  thiswaj  tlicy  would  avoid  the  danger.  He  thought  that  the  laat- 
uamed  experiments  of  the  ficrmaD  Commissioners  proved,  to  a  large  ex- 
teotf  that  danger  would  be  removed  by  auch  an  operation. 

Mr.  RiciiAUD  FoESTEB  thought  it  wiut  important  to  accept  the 
portions  of  the  paper  which  were  adaptable  to  the  -n-orkiiig  of  tbe  minua 
they  bad  to  do  with  in  this  coontry.  It  would  be  well  to  coosidur  the 
paper  gcnemUy  with  a  view  to  singUug  out  the  pointe  which  might  be 
of  service  in  practical  miniug,  nnd  aeparnting  them  from  thow  pointa 
wbicb  bad  not  been  shown  to  bear  on  this  at  all.  As  he  ondeivtood  the 
matter,  the  e:[periu)entd  were  carried  out  with  ditsL  in  u  stAte  of  difTuBioQ 
in  the  gallery.  They  all  knew,  in  practice,  that  Jo  mines  dnat  wiu  not  in 
a  state  of  dilfusion.  The  shot  would  cause  ditTuaion ;  but  the  diffusion 
did  not  cxiBt  in  n  mine  before  the  shot  was  flred,  and  this  preveoted  then 
eipcrimenta  iudicaling  what  would  happen  under  the  ordinary  conditioni 
of  pit  working,  lu  the  summary  which  Mr.  Bunniug  bad  given,  they 
were  told  tha^  in  the  opinion  of  the  Gorman  experimentore,  practically, 
no  explosion  would  occur,  even  under  oondittons  spedally  and  exoep- 
tiotially  favourable  to  causing  explonons — unleiu  from  blown-ont  shot*. 
It  seemed  to  bim  that  the  question  narrowed  it«elf  into  what  would  arise 
nnder  ordinary  circamatanccs  in  the  pit  with  blown-ont  shots.  Hs 
thought  he  was  right  in  saying  that  the  Srst  experiments  which  wore 
made  without  dust  in  a  state  of  diffusion  in  the  gallery,  and  with  simply 
B  coating  of  dust  on  ledges  made  to  receive  it,  sacb  as  would  be 
found  in  the  regular  ordinary  workings,  signally  failed.  He  was 
not  making  these  remarka  with  a  view  to  du^tarage  the  experiments,  bat 
simply  to  point  out  what  he  ibonght  was  oseful,  and  that  which  he 
thought  did  not  bear  on  mining  in  this  country.  Ho  couJd  not  speak 
of  Germany.  He  knew  that  in  mining,  in  ordinary  caaea,  doat  wai 
qniescent ;  and  ho  did  not  think  that  these  experiments,  although  nsefnlt 
were  of  r«al  value  for  the  ordinary  working  of  a  mine.  Then  cam 
llie  qnestion — what  did  cause  the  explosions  ?  Where  dust  was  set  in 
gnat  diffusion  by  explosion,  there  was  no  doubt  that  it  extended  (faa 


experience  of  what  he  had  seen  in  l>urlmm  nnd  Northumberland,  Llmt 
they  had  oo  duBt  in  existence  thai  vould  fire  from  a  shot  unless  there 
was  g&s  with  it.  That  dust  woold  ignite,  he  heliei-ed.  A  case  caine 
under  his  own  experieuue  where  the  apparatus  chain  connected  with 
the  wiudiug  enpne  hrifke.  anil  it  eet  the  dust  up,  wliidi  look  fire  at 
the  light,  and  the  flamo  burab  one  man  m  ecvcicly  that  be  had  tn  be 
taken  home,  but  the  duat  did  not  explode.  The  other  man  em- 
piojred  at  the  same  screen  was  not  burnt.  The  diigt  in  that  pit  was 
Tery  fiue,  and  he  lind  brouglit  a  twx-ful  with  him,  ami  would  be  glad 
if  Mr.  Galloway  could  Bay  whether  the  German  dust  waa  as  fine.  They 
should  be  careful  to  take  what  waa  useful  in  these  experimentH,  and 
leave  out  what  was  not  npplicahlt;  to  thia  coantry.  He  had  aeen  an 
engine-plane  set  ninning  at  12  miles  an  hour,  and  the  current  travelling 
800  or  900  foot  a  minute,  »n<l  a  pL-rlcct  cloud  of  diiHt  raised  ftv>m  top 
to  bottom,  so  that  he  could  not  see  the  guard  or  run-rider  sitting  on 
the  laat  of  the  set  with  a  large  opi-n  turch-Ught,  and,  after  hearing 
the  experiments  detailed  in  the  paper,  he  could  not  see  why,  under 
auch  conditions,  tbere  should  have  been  immunity  fjtim  e.Tplu8ioa.  lie 
waa  not  disparaging  tlie  Qcrmon  experiments,  but  would  encourage  them 
in  every  way  ;  hut  the  mcmbera  need  not  diecusa  any  [mrt  of  them  that 
really  did  not  become  appUcable  to  the  working  of  mlnea  in  this  ooimtry. 
The  great  object  this  Institute  had  in  view  was  to  prevent  the  loss  of  life; 
but  it  would  entail  a  hardiihip,  not  only  on  the  coal-owner  and  the  work- 
men, but  also  upon  the  nation,  if  there  waa  put  upon  the  working  of  coal 
an  iucubaa,  which  really  did  no  good,  and  only  cost  the  natiuu  a  great 
deal  of  expcnac. 

Mr.  W.  H.  Wood  asked  if  the  members  were  correct  in  assuming  that 
the  experimeuts  in  Germany  were  conducted  with  dust  in  aitspension 
fire  minutcB  bef(>re  the  nhots  were  fired?  lie  understood  ti'om  what 
Mr.  GttHoway  »aid,  tliat  when  the  dnat  was  not  in  snspension,  and  where 
it  lay  on  ledges,  to  assimilate  the  condition  of  thing*  in  the  gallery  to 
what  they  woold  be  in  a  pit,  and  where  all  was  at  rest  until  the  cannon 
was  fired,  that  the  result  was  not  gi'eat,  so  far  an  the  Same  was  concerned. 
It  would  tie  aatiafactory  to  have  this  explained. 

Mr.  Bux.viso  said,  the  i-ctwrt  did  not  give  the  details  of  the  experi- 
ments made  where  the  dust  was  placed  on  Icdguts;  the  cxpL-riiucutera 
merely  aaJd  they  did  not  consider  it  necessary  to  repent  them,  as  the 
onlinary  mode  of  strewing  answered  the  purfwise  as  well.  With  respect 
to  thu  disseminatirin  of  the  doat,  he  would  lie  vt-ry  miicb  obliged  if  Mr. 
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Qallowav,  vhn  ha<)  been  in  Germanj  and  Been  Ihc  expenmeDts,  woiiW 
tell  the  Dieralvers  whvtlier  tb«  dast  was  disMminated  on  all  occadoM,  or 
onl;  on  Epecial  occasions. 

Mr.  Galloway  raid,  he  tmaginu]  that  the  miiuiig  of  Lfae  dust  id  a 
cloud  was  only  done  occaaionaltf — anj  when  the  centra  and  npper  holes 
were  fired.  Ee  understood  fi-oin  what  Herr  Marisraf,  who  made  the 
QxpcnMientft,  said  to  hiiu,  that  the  lower  Bhol-holea  raised  the  doflt  for 
thcnisclTPB,  that  there  waa  no  neccssitj  to  raise  diwt  arttiiciaUy  for  Uicin. 
The  Inwer  holes  were  so  c]*m  to  the  bottom  ^at  the  firing  of  tho  shot 
cuosed  D  whirlwind  to  take  place,  and  raised  the  cloud  of  dost,  which 
WAS  fired.  Mr.  Fonter  had  ruferred  to  thia  point,  and  had  spoken  of  the 
doud  of  diut  which  was  raised  bj  a  train  of  wagons  traTelling  at  a  high 
rate  of  epeed.  According  to  all  tlie  experitoents  he  (Mr.  Galloway)  bad 
made,  it  was  impossible  for  a  man  to  live  in  air  containing  a  anfficient 
quant.it/  of  diisJ.  to  render  it  infiammablc.  It  had  to  be  pcrfecdf  black, 
an  that  thej  could  not  sec  a  lipht  throngh  2  feet  of  it,  before  it  became 
inflammable  or  explosive.  There  need  be  no  danger  apprehended  from 
dust  Kug])Ciided  in  the  air  by  any  ordinary  mining  opcrationa.  Of  course,  in 
the  case  referred  to  by  Mr.  Forater,  where  the  dost  was  sbskcQ  off  a  chain. 
he  (Mr.  Galloway)  took  it  there  wonld  be  sufficient  dust  to  make  the  air 
literally  filled  with  dust,  and  it  would  take  lire. 

The  Pbrsidbkt  asked  Mr.  GallowAy  tf,  on  the  occasions  when  he  aaw 
the  cx3)crimcnt,  anyone  went  into  the  gallery  Co  shorel  the  dnst,  or  if  the 
dust  was  simply  lying  on  the  floor? 

Mr.  Gallowat  said,  when  he  saw  the  experiments  men  went  into 
the  gallery,  swept  np  the  dust  after  esoh  experiment,  strewed  fresh  dtufc  on 
the  floor,  aud  came  ont  again  ;  there  would  alwayH  be  a  lapse  of  three  or 
four  minutes  after  the  duat  was  strewn  before  the  shot  was  fired.  The 
men  had  to  tmvcl  a  ccoaidenible  distance,  and  any  dust  raised  hj  tham 
mwld  hare  time  to  settle  down,  to  a  large  extent,  before  the  shot  ma 
fii«d. 

Mr.  W.  H.  Wood  -Mr.  Galloway  said  that  before  dost  could  be  ex- 
ploded it  must  be  in  sncfa  a  cloud  that  human  li&  oonkl  not  esist  in  ifc. 

Mr.  Gallowat — That  is  so. 

Mr.  W.  H.  Wood — After  tlie  men  had  sboreUvd  the  dust  in  this 
gallery,  would  the  dust  be  in  that  state? 

Mr.  Gaij-oway — It  muld  not  lie,  or  the  men  oould  not  hate  mmained 
in  it.    The  men  were  in  the  gallery  when  the  dust  was  strewed  in  it. 

Mr.  W.  n.  Wood — Tt  is  impoasible  to  understand  how.  aft«r  Iba  znen 
bad  leil  the  gallery,  dust,  in  such  a  state  as  to  become  inflamowbls  uid 


nrflcmssroN — expebueentk  wrro  ooAL-nrar. 


*M 


explooivc,  conid  pxiHt  in  tlie  gallery,  und  be  raised  in  snch  n  cloud  that 
human  life  coold  not  exist  in  it.  If  the  men  wen;  In  the  gallery  juBt 
before  tbo  cxplosioa,  the  dust  muet  nnt  Imve  Whu  in  that  cDudilion. 

The  PKK8IDEKT  Understood  Mr.  Gallon-ftj  to  say  that  it  is  the  shots 
thnt  raise  the  dust  from  it«  quiet  state. 

Mr.  W.  H.  Wood — Yes,  whcTi  there  waa  u  low  shot  which  boomed 
along  the  ground,  ami  raised  the  dui^t,  but  not  when  the  high  shot  waa 
fired. 

The  PRRflrnKST— They  were  mostly  low  shots? 

Mr.  Callow  AT— They  were  all  low  sboU. 

Mr.  A.  L.  STEATKysoK  said,  that  siaoe  the  doetrine  was  first  pro- 
mulcted  that  duBt  liud  a  great  inSaeuoe  in  esploaions,  he  had  never  licard 
anyone  dispiit*  it  until  to-day.  It  wns  a  doctrine  that  had  metwith  j;nMt 
acoeplance  am<jng  themseLres  and  their  workmen,  and  it  was  a  doctriae 
that  appealed  etronglr  ui  their  oiinmon  senoe.  Thin  liad  been  a  matter  of 
experiment  by  Profcseor  Abol,  and  by  German  and  French  Commissioncrji, 
and  it  did  not  remain  a  matter  of  doubt  at  all.  Uedid  not  know  whetlitrr 
they  were  all  aware  that  Professor  Abel  found  that  raafrnesia  and  other 
dust,  not  in  themeelves  CDmbtiBtiblc.  would  promnlgate  esplosious  to  a 
large  degree.     He  read  the  following  stat-ement  hy  Professor  Aliel : — 

"  Wbilo  tbo  richncu  nf  a  dual  in  coal,  or  ita  grmtor  iiifluiimnbiUt}'.  inltaracnl  thp 
nkpidHjr  Kii4  conavqneiit  violunce  at  tha  «s}>I(mcwi  of  Aatt  and  pa  niixtureti  containtnf^ 
Dorraapoiiilin?  qoantitica  of  Ere-^m]),  the  jiH^fdcal  chamctcn  aod  mrcbanicAl  <>in(tltinn 
(Ufcbtliau,  {MmntT,  anil  Ktiit«  of  iliviiiuu)  uviiloiitlr  Linitributtt  iruim  tLan  tliv  ricljuC'H 
in  oottl.  oir  combiuLibility  <>£  tb«  ilimc  >iuii|i]i.-,  to  dctt^rttiitic  Xhv  ociiiiiaratiri'  rmdiuMa 
mtii  which  U  briii^  about  the  L(i(lauiiiia.tioi]  of  e,  g»»  ini\t(ire  nut  siutct^ptible'  of  ignitiun 
ptr  n  under  utherwUe  sinillar  coiiditiou*.  and  to  rcuruUte  the  proportlou  of  ga«  required 
to  pnxlucc,  with  it,  a  miiture  which  will  igiiit*  orid  ronrty  rtamc,  wlifn  coming  into 
cuiiUut  uilb  flume.  Tlib  U  utrlkliiffl;  Ulnstrated  hy  tlio  fact  chat  the  aainplc  of 
Saftham  duirt  contMning  thn  Miukllmt  pmjxirtion  nf  cioaI.  aiiii  fiOiuiHting.  li)d««d,  of 
nesrij  half  It*  wciglit  of  nan-combnstible  matter,  raiik^  ni^it  in  ■«(iiitivntitwii  to  tha 
ittnplaa  which  >(vmBift«d  almnat  «ntiml]r,  or  chi«A7,  of  coal. 

"The  rpnuIU  nhtaiiinl  with  thin  jmrticulur  dimt  h-d  nwt  to  trj  n-hrtbHr  the  t||fiihiuii,bj 
a  lamp  flame,  ivf  a  miiturefif  tire  damp  and  air,  net  itiliammablD /'Br^iit.  >«mild  bo  brought 
■boTit  b jT  aUitpciHling  in  it  a  fine  n»dilj-noatingdit«.t  irhich  wtttjimU  non-eomfmttihlt.AnA 
not  RDwcptiblf!  of  &IIJ  chemical  change  by  eipMnre  to  a  hi^h  tcmiwnitTirc.  Titc  (mwdcr 
aiuwcring  to  tliMS  conditioiui.  n-hich  wai  miMt  nndily  ]irii(-"tinihlH  vhen  tliis  i'V|>eritucnt 
BOB^ealcd  itself,  iraa  calnncd  tnogiiDtia.  A  ^rtu  mixturv,  havuiK  3  ]ict  euut.  uf  fire- 
damp, wiLi  alli>H-cd  to  pun  ■  lamp  flainf  at  a  vt-locitj'  of  IXH)  fi-vt  per  iniiiiilf  (or  Miina 
tinsc;  iiif  rwiih  wa*  pn>duc«d,  b«t  ou  cuuftinp  it  to  eunvey  imlciiiod  magiicwa  in 
■u«pen»ion  long  Hniv*  of  lliimc  were  pi-ijdiiccil  within  n  few  nt-tfrnids  of  tin-  luittiirc?  lint 
passing  the  ItLiiip,  anil  thu  iiiHatnmuUuii  ipcfdilj  apn'ad  tlirouKhoiit  tbi>  galln-.?  with 
(e«bl(!  «xp!c)iive  i>Ifi>rt.     Witti  <tti\j  £76  p«ir  cent,  of  gaa.  rvsiill*  •|nit«  sitniLar  wvra 
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JiTodtiCNl,  the  gim-iiral  ignitiATi  folliowitig,  hnwtnfcr,  \tm  rapidlj  after  the  first  pmdaetioo 
of  tbv  fl«r«M  in  front  of  the  lamp  naTnf.  With  anotlier  MU)p1«  of  akirMd  BBinpi—ia, 
wbleb  WM  not  qallff  to  Ugbt  u  lb«  flnt  ont,  &  comtspondlB^  reault  ww  obtklii«d  with 
ft  mixtnrp  cuntAining'  3  prr  r«Dt.  of  firv'clminp. 

"  In  a  itlll  KtmHphne  containing  ]t6  per  cent,  of  coil  gu,  on«  of  tbc  nott  Mouttv* 
nf  tlw  Smhktn  diwU  (k),  wh«n  ntupsttdRd  in  it,  produced  ignitifln  oC  tba  mixtiua,  with 
no  eiploslve  effect.  A  eoTmpQndln?  rwull  wu  produced  by  laipoudinff  ealdiMd 
roni^ifim  in  a  itill  iiLiniBplLi-n>  ooiitMiuing  8  pi-r  cviit.  of  ^bj. 

"It  nill  be  RNU  friMD  tliMi>  result*  tfatit  tbo  perfi-clty  iiun-eombtutiUB  powdsr, 
nuagneu*  !■.  iii  lis  powirr  to  bring  kbout  tbe  i^ition  fif  kii  otherwiw  aainflunmAlilA 
mixtnrc  of  Rrc-dainp^  or  ctwl  «»*  mid  kir,  litl]«  iiifvrior  Ut  (he  moct  inlUmmablv  aitd 
MUitivi^  of  the  Scftbam  dn«t  wtmplcii." 

Thvy  tmd  Lhv  fuel  that  coal-dost  in  the  air  did  render  a  place  more 
inflammable .  llierc  bad  been  a  large  uumbcr  of  explosions  in  flourmiUs, 
in  which  there  was  no  pw,  »nd  a  Inrge  nnmber  of  people  had  been  killed. 
The  eflVcL  dust  hud  in  expluKions  did  uvl  iq^pver  to  be  a  maU«r  of  dispoCe. 
They  biul  ik^l  ixinv.  Lo  ^o  further  inui  tbi;  question  to-da^r,  and  tbe  disoofr- 
aion  must  1)o  left  over  imtil  the  next  meeting.  He  propoaed  a  vote  of 
thuuks  to  Mr.  Utinnin^  for  liis  tranalaiiLin  of  the  report. 

Mr.  W.  0.  Wood  »aid,  in  replr  to  Mr.  SteaTeusoD,  that  be  {Mr.  Wood) 
had  not  himself  said  that  eonl-diist  was  abeoliit«l;  mm-<.':c  plosive.  He  admit- 
U-d  that  oi>al-dust  uErgrruvatcd  an  explosion.  But  Mr.  UnUoway  told  them 
that  the  amount,  of  coal-dust  to  bt.'  iufiammDble  muei  be  such  that  honum 
life  C4)]]ld  not  exist  in  it,  and  he  (Mr.  Wood;  ooiild  ttot  reconcile  the  two 
thingf) — that  men  uhould  ^o  into  »  drift  and  stir  up  the  dniii,  and  come 
out,  uud  Uien,  when  tbe  cannon  wan  fired,  an  cxplosioo  take  place. 
Aftcrnards  ^Axc<et  was  an  explanation  by  Mr.  Galloway  Uiat  the  lower 
holes  wefb  fired  along  the  top  of  the  duac.  und  this  would  accDunt  for  it 
nplodinK.  If  human  life  (x>nld  not  exist  iu  tbe  cloud  of  doat  before  il 
beL'iime  <-xplL>«ivu,  he  did  not  tbiuk  they  cjuld  have  such  a  case  in  their 
pita ;  BufEcicDt  dust  could  nut  lie  got  off  the  banlka  or  the  roUey-wajra. 

Profcesor  MBTtiviLB  said,  there  was  one  point  of  intereM.  which  had 
not  been  mentioned.  It  was  a  |ioiut  which  did  nut  bear  on  exploiiona  in 
miiUB.  Mr.  Uuuning-  told  them  that  oily  coal-duet  was  mora  inflammable 
than  non-oily  duel.  Tliis  appeared  to  bear  on  a  question  which  wu 
being  inpestigat^d— the  explosion  of  lire  air^reoeirer  at  Ryhope.  When 
they  got  thn  traii^Ution  in  atmto,  he  hoped  tbvy  would  find  Bomctliing 
which  would  vxpLiiin  the  exploskm  of  oily  dust. 

Mr.  GAt.u>WAr  fuid,  hothnaght  itahotild  be  strongly  insisted  npoo, 
that  Pluto  dual  created  a  true  explosion.  Iti  the  UmIt  of  the  report  it 
m  stated,  in  to  many  worda,  tliat  the  effect  of  ail  the  expcrinieata  with 


Pluto  doBt  WM  to  riiow  that,  however  long  the  gallery  might  be, 
■apposing  the  dnst  to  be  strewti  equally  far  along  it,  tlie  Same 
would  pass  alon^  its  n'bulc  len^li.  TIiIa  8Uienii:nt  uub  madu  in 
large  print  in  t!ic-  body  of  the  report,  ao  as  to  make  it  more  dlBtinct, 
to  the  L-ffoct  that  Pluto  dnst  was  trnly  explosive.  Mr.  I^ewis  and 
hiniseif  were  anxious  to  sue  the  ntmost  that  thut  dust  would  do, 
and,  although  they  were  very  short  of  the  diiut,  the  oxi>ui'iiiiLiiLci-s  strewed  a 
greater  length  than  naaal  to  dhow  them.  When  the  shot  was  firod  tlic-rc  v/a» 
a  very  loud  noise,  like  the  firing  uf  a  great  cannon,  the  flame  oaiue  out 
or  the  uiDUthu  of  the  Bafely-vatvcs  and  How  high  into  the  air,  and  the 
after-damp  filled  the  whole  Bpiice  over  the  pit  htaip.  A  wagon  loaded  bo 
M  to  weigh  14  cwt.  WM  driven  ^'2  feet  along  the  milwny.  rising  at  an 
angle  of  4  degreefi,  it  then  lefl  the  railt  and  ran  a  further  distance  of  6  feet 
on  the  ground.  The  end  of  the  wagon  next  the  cxplosiun  was  broken,  the 
boards  being  actually  staved  in.  There  was  a  sraali  baulk,  about  i  inchcR 
iquare,  placed  across  the  rails,  and  bolted,  to  keep  llic  wagon  from 
rouning  into  ihe  gallery  :  and  this  baulk  was  turn  away  from  the  holla 
and  thronrn  to  a  great  distanoe  over  the  pit-heap,  The  loose  stones  that 
were  lying  about  the  mouth  of  the  gallery  were  raised  in  a  great  clond,  and 
thrown  completely  over  the  pit-heap.  The  hrattiee,  about  1 J  inches  thick, 
which  was  plaewi  ut  the  end  of  th«  branch  gnliery,  was  wmplet^ly  torn  out 
and  broken  up.  In  fact,  anyone  had  only  to  see  that  experiment  to  be  con- 
vinced that  coal-dust  could  make  an  actual  c^cplosiom  He  wished  some 
of  the  gentlemen  at  this  meeting  hud  lieen  able  to  see  the  experiments, 
and  be  would  strongly  recommend  some  of  them  to  go  and  see  them,  and 
they  would  he  completely  couviuced.  tie  thought  it  had  not  been  quite 
clearly  brought  out  in  the  report  why  the  (iermau  experimenters  deaiuted 
from  placing  dust  on  the  shelves  in  the  gallery,  which  represented  the  cro» 
timber  in  mine*.  The  real  reason  was  that  the  eiperimentera  found  it 
quite  unnecessary  to  do  so,  aa  the  shots  raised  the  dust  so  easily;  they, 
therefore,  gave  np  putting  it  there,  not  beaiuse  it  had  no  effect,  but 
because  it  was  quite  nnncccasary. 

The  Pbesident  said,  tbey  were  very  much  obliged  to  Mr.  Galloway 
for  the  interesting  remarks  he  had  made,  although  he  (the  Prcsidentj 
was  sorry  they  did  uol  convey  any  sense  of  aec;urity  to  their  minds, 
but  made  the  fact  rather  more  disi^reeable.  The  determination  of 
coal-dust  exploding  was  not  a  point  at  which  any  pcnson  had  arrived  at 
all  at  once.  At  the  firat  oommenocmcnt  of  tlK^ae  experiments  it  was 
thoQght  that  coal-dust  simply  added  to  the  effect  of  the  explosion ;  it 
was  not  imagined  that  it  would  itself  explode.      It  was  aleo  thought, 
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that  even  with  a  fftst  shoe,  dost  coald  not  be  fired  at  the  aame  time  m  it 
was  raised ;  certainlj,  it  had  now  been  aflccrlaiaud  that  the  mme  shot 
would,  undur  ix^rtain  cuuditioDs,  both  mibo  Lhu  dusL  aiid  fire  the  dust,  which 
was  a  Ktatc  uf  tJiiDga  ibey  did  not  nnticipate  before.  They  shoald  bear  in 
mind,  hnwevi?r,  that  these  German  experiments  had  been  made  for  the  9ol« 
parpL'K  of  niakinj^  explueiims  with  coal-dtut,  wid  not  of  prevenliog  tbem, 
which  waB  thu  chief  ubjuct  ]iropoeed  by  Die  mombers  of  this  Institute.  At 
the  ciimmenccnieDt  of  these  expcrioients  a  very  interesting  fact  was  broagbt 
before  them,  and  that  woa  the  difTcrenoe  in  regnrd  to  stemming  «bot-hole« 
vitb  coal-duat  and  with  claj.  In  the  case  of  Btcmming  with  clay,  it  did 
not  apiwnr  that,  with  an  ordinary  shot,  they  cotihl  get  a  Same  to  be 
greater  than  in  or  II  feet  in  length,  and  if  the  doafi  was  removed  beyond 
that  distance  frurii  thi;  Uiot-holu,  there  cvtild  be  no  «xplosiun  of  dust. 
Bnt  if  the  hole  wosstomnicd  with  ci^al-duat,  they  introduced  the  element 
of  danger  into  the  hole  itacif,  and  hnd  an  extension  of  the  Qame  to  an 
extent  of  HO  feet.  Most  certainly  it  would  appear  mnch  more  simple  for 
them  to  more  the  doit  for  an  area  of  10  f«et  than  for  SO  feet.  The 
discussion  would  now  be  cloaad  to-day.  and  would  be  renewed  at  the 
Annual  General  Meeting,  two  mondu  bence. 
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EXrtlRSION  TO  THE  HDUY  RESERVOIR, 

IK  OOTBSB  OP  COSBTBCCTIOir  JOU 
THE  STOCKTON  AND  MIDULESBROUGH   WATER   BOABD; 

AKD 

INSPECTION  OP  THK  WORKS  FOR  THK  POnMATION  OF  THE  Pl'DDLE 
TKKNCH  ANn  i>AM  ACK0»8   THE  BALDKK  VALl.KY. 


TUESDAY.  JUNE  30.  18HS. 


Tuia  excuraiou  was  organized  at  the  auggestion  of  Kr.  A.  L.  Steiivciison, 
with  the  kind  iwrmission  of  the  Stockton  aud  Middlusbrough  Water 
Bourd,  and  Mesara.  WalU-r  Scott  &  Co.,  the  contmetora  fur  iLe  wurks, 
who,  with  Mr.  D.  D.  Wtleon,  the  genera!  nmiii^i;er,  Mr.  Yourdi,  tho 
residcnb  cngiaccr,  and  Mr.  John  Scott  gave  tnoBt  valuable;  itiformatioa 
respecting  the  works  iu  progress,  and  HiipphVcJ  the  material  for  the  iilan 
(Plate  XXXIS.)  and  reports  descriptive  of  tlie  works.  About  seventy 
members  avuiled  themselves  of  the  opix»rtuiiity,  and  tiflcrwards  dined  in 
the  Schoolroom  attached  to  tlie  Wcaloyan  Cliape!  at  Ootlicrstoiie. 

A  hcartjf  vote  of  thauks  was  passed  to  Mr.  H.  Bell,  Mr.  W.  Scott,  and 
ftll  those  gcntl'Cnten  whoso  kind  nseistanoc  bad  rendered  the  meeting  so 
SDocessful. 


REPORT  OF  MR.  WILLIAM  GUNN. 
I  have  this  rear  mndc  two  Hcpomte  visit«  to  the  site  of  ihp  Emitank* 
meat  of  the  Uur^-  Itesenoir.    On  the  first  (jceatiion  1  made  (on  Kebmary 
26th)  a  thorough  esaminntion  of  the  puddle  trench  so  far  as  it  had  then 
been  exuwated. 

On  the  Botith  side  of  the  river  I  found  the  top  cntting,  SO  feet  wide, 
to  be  ID  jointed  and  shattered  eand^tone ;  near  the  river,  southwards, 
this  BandHtone  was  dcnudGd  and  rcp!a<%d  by  tough  hlne  >)oulder  clar,  which, 
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■till  further  wnti).  was  overlai'l  \>v  ^Tavel  aad  also  by  a  Io<w«r  and  ligliler 
coluui^-d  tHmlder  clay  coiiUtiniu^'  sniallor  imil  more  rotmded  stoBM^ 
many  of  them  iirrDtiL-s.  In  thv  ccntrc,  a  lower  cut,  i>  feet  wide,  was  in 
very  im^olar  wliitc  Hindstone,  near  the  base  oFwhictt  ma  fouod  •  coal 
scam  of  an  iiiconKtitnt  character,  ia  places  3  to  3  feet  thick,  bat  dividing 
to  the  iiorlhward  and  thiiniiiit;  nipidly  away  in  the  stindstonc.  The 
sandstone  below  the  coal  wiw  thinning  rapidly  at  the  »onth  end  of  the 
cat,  aa  wm  also  the  whole  bcd>  to  as  to  appear  likely  to  die  away  eotirely 
within  a  cotn|mrati^'cly  short  distance.  Towards  the  river,  in  which 
direction  the  enndBtoue  nijudiy  thioketied,  there  were  proniiuent  joiula  in 
jb  TangtnfjT  nboiit  north  Itf  west,  and  ont  of  some  of  tliese  cftme  prct^ 
strong  fveders  of  watvr.  Owing  to  very  irregular  deposition,  the  boae  of 
the  aundsloue  suddenly  and  lOiiu-ply  dip]K-d  di^wii  to  the  north  imder  the 
river,  and  there  was  interpowd  a  trace  of  nodular  ironstone  between 
H  aud  the  thick  shatc  bed  heloiv.  A  beading  was  being  driven  iu  the 
thick  bedded  sandstoiic  under  the  river,  nrnl  here  the  beds  seemed  to  Itave 
a  n-caterly  dip ;  bnt  this  moy  have  been  only  ihlsc  bedding,  Uke  that  in 
the  eump  which  T  descended,  where  the  sandstone,  owing  to  wedge 
bedding,  appeared  to  dip  anay  from  the  centre  both  eastward  and  vcal- 
wnrd.  11ie  elmle  bod  hviovi  i\m  HitKlHU)UC  baa  been  pmved  in  the  snmp 
to  be  at  IciiBt  ID  fceb  thick  and  of  a  firm  vatcr-tiglit  character,  well  lotted 
to  furm  the  Inittom  of  tlie  puddle  trench. 

I  found  tiic  ti>p  cutting  on  the  north  (tide  of  the  river  in  strong  bine 
bontdcr  clay  overlying  n  bed  of  shide  which  had  been  touched  in  sercnU 
places.  Several  irregular  beds  and  dishes  of  gravel  had  been  found  in  aud 
over  this  boulder  clay. 

The  lower  cut  was  throngh  jointed  and  shattered  whitish  Bondstone 
into  a  second  shale  l»od  below.  This  »hale  of  a  rather  looee  texture,  some- 
what bituminouK  uud  with  thin  oody  layers,  near  the  river  got  firmer,  and 
was  found  (o  l>c  thii'kcr  (tnvardK  the  north  eud  of  the  cut,  bc-4^t>uiing  a 
good  water-tight  shale.  The  sandstone  above  was  swc>llen  out  a  tittle  both 
above  and  below  towards  the  middle  of  the  cut,  but  in  aMtion  wis  ap- 
pronnuUely  level,  though  at  the  north  eud  it  appeared  tu  have  a  dtcJded 
dip  westwanls  inclining  to  wiuth.  This  second  bed  of  sholo  might  hare 
served  well  for  the  botLom  of  the  pnddiv  trench  had  it  not  proved  !<>  be 
exeepttuuully  Ihiu  uud  pour  under  the  river,  and  estHxially  so  okise  to  Uh 
south  mlti,  where  it  ap|M.iirttl,  twx-nrdJTig  to  the  borings  made  ten  yean 
ago,  to  Ik  jierfectly  aatis&ctory. 

On  May  ^th  1  made  u  further  exatninutjuu  of  the  puddle  trenub.  with 
which  uonsidenible  pn^nsa  had  been  uiude  since  my  kat  visit,  on  ttie 
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Bonth  RifJe  the  trench  bein^  cat  60  feet  further  sonthwards.  Unforto- 
naLely  the  day  vras  wet.  and  a  Kood  deal  of  surface  water  was  running 
into  the  ait,  imisetun^  the  rock  at.  the  heading,  and  causing;  frequent  fblls, 
ao  as  to  render  a  thorf.ngh  pxamlnation  somewhat  dangerous.  Bnt  there 
can  be  no  doubt  of  there  exirtinj?  a  slight  trouble  or  disturbance  of  the 
beds,  which  consiat  of  whales  und  tlrong  bind  or  thin  shuly  sandstonen, 
aooomptiuied  by  the  acam  of  w>al  l"»cforo  mentioned.  Thfso  b(^  are  tilted 
np  BO  as  to  dip  steeply  northwanbi.  Howe\-er,  there  may  be  little  or  no 
actual  break,  but  only  a  Bliarp  twifit  or  ml!  in  Ihe  liecls,  whirh  may  soon 
be  pHssed  thruufih  and  found  to  he  asjain  approximately  horizontal.  This 
will  soon  he  prnvcd  probably  by  further  excavation  which  is  necesaary  to 
prove  ihe  fault  if  any  exist.  The  diBtnrbance  eeems  to  yield  some  water. 
Above  these  tilted- up  beds  was  fonnd  a  niiifis  iff  glndal  gravel,  nontaining 
in  its  lower  parts  angular  masses  of  transported  or  broken  shiilc  and  sond- 
Btone,  the  whole  being  capi^cl  by  stiff  blue  boulder  clay.  Doubtless  tn 
have  here  the  old  pro-glaciui  lied  of  the  river,  for  tlic  glacial  dcjiosits  are  in 
this  place  at  a  considt-rably  lower  level  than  they  are  beneath  the  preaent 
bed  of  the  Raider. 

Owin?  to  a  bn^.-ikdown  in  the  pumping  mubinery.  the  cutting  on  tbe 
north  Hideofthf  rivir  wai>  flixjded.fii)  Lbiil  I  WMprovent'ed  from  examining  it. 

1  have,  however,  seen  the  wclious  which  have  been  plotted  by  Mr. 
Yourdi  of  the  strata  exposed  in  the  hunding  under  the  riTcr,  and  in  the 
trenoh  which  has  been  opened  out  isn  Teet  north  of  the  river. 

It  appf'iirs  certain  from  thin  infonnatioii,  and  from  borings  made  Htill 
fbrther  nurthwurds,  that  the  two  beds  of  sandstone  are  both  thitLuin<;  in  k 
northerly  direction,  and  the  shales  below  thctn  are  thickening,  so  that  It 
will  soon  be  quite  sftfe  and  advisable  to  raise  by  stops  the  bottom  of  the 
puddle  trench  from  the  lower  bed  of  shale  to  the  middle  shale,  and  again 
from  that  to  the  upper  bod  of  shale,  which  will  make  a  row!  Iwttom  ftrt" 
the  trench  on  this  north  side  Iwneath  all  the  gIsMTial  deposits. 

Thus  the  only  doubtful  pla«;  is  the  end  of  the  trench  on  the  south 
side,  and  this  will  probably  show  itself  satisfactory.  Atler  getting  through 
the  iroubk  in  the  shale  and  simdsttine,  it  will  also  be  neecshary  tu  cut  out 
completely  the  dish  of  gravel,  &c.,  constituting  the  old  prc-glarial  valley, 
beyoud  which  it  will  probably  be  found  thet-e  is  tough  blue  boulder  clay 
as  on  the  north  side  of  the  hulluw. 

(Signed)  W.  OUNN. 

To  Jas.  Mansercih,  Esq.,  C.E. 
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OCOAHION    OP    CUrriNtJ    THE    FIKST   SOD    OF    THE 
BURY  UESEUVOIR.  HTU  AUGUST.  188*. 
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The  Hary  Reservoir,  which  is  tbo  work  just  inanf^roted,  will  contain, 
in  round  miml>crj),  OOO  nnllionn  of  gaIlon.<i,  ard  Kill  bo  fiirmed  b;  oon- 
BtnicUQK  HD  embunkmcnl  across  tlto  ralley  of  the  Balder,  and  when  filled 
will  have  a  wnur  urcH  oCalMtuL  IGO  acrcK. 

I  will  describe  the  works  iu  the  order  they  will  have  to  bo  carried  ont. 

The  first  operation  is  to  remove  the  soil  from  the  itarfacc  and  place  it 
on  ouc  side  for  re-instalmciit.  This,  you  have  seva.,  haa  already  been  don«, 
oiir  worthy  Ctiuirmau  having  taken  his  share  in  this  portion  of  tbu  work. 

The  next  thing  the  engineer  has  to  consider,  imh»s  he  wishes  to  court 
disaster,  is  the  provision  for  flood  waters  during  the  eoiistractiun  of  the 
cintmnkment. 

In  the  catto  before  ns  tlte  amonnt  to  be  dealt  with  is  that  flowing  off 
the  whule  draiuagc  area  of  over  10,000  acrea,  oud  from  uperienoe  on 
similar  gathcrinf^'  grounds,  it  has  been  cotieidcrcd  prudent  to  mako  pro* 
vision  for  the  [uisaagc  of  n,uou  cubic  (bet  per  second,  or  aboat  ?,000 
limes  the  miniuinm  flow  in  times  ofeitremo  drought. 

Culvert. — The  culvert  which  this  posaiblc  flood  will  pass,  and  of 
which  the  trench  has  already  beon  partly  excavated,  will  be  £40  feet  long, 
Ifi  feet  higli,  and  10  feet  nide,  the  invert  and  sides  being  stnick  to  a 
radios  of  1&  feet,  and  the  nrch  semi-circular. 

To  avoid  cutting  bricks  (he  nnj^ln  formed  by  the  rides  aod  fnvtrt  will 
be  rounded  to  an  internal  radina  of  4  feet  i  inohea. 

The  inside  area  of  tti«  culvert  will  be  17i  square  feet,  ami  should  tbo 
muimum  floud  occur  the  water  will  have  to  pass  through  it  with  a 
velocity  of  ucarly  SD  feet  per  sitcond. 

In  order  that  the  water  may  acquire  this  velodty,  the  nppcr  end  will 
be  bcU-moutbed  to  a  width  of  25  feet  aud  height  of  SO  f«vt,  and  a  con- 
crete wall  will  be  ooutrncted  bo  toru  the  water  into  it.  The  top  of  ihia 
wall  will  be  :;;i  feet  above  the  UTcn  of  tbc  inlet  end. 
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TIliB  culvert  will  be  of  brickwork  in  cement,  surrnundccl  with  Portlnnd 
ocmcnt  concrete. 

The  two  inaer  rlage  of  brickwork  will  be  of  blae  StaSbrdsbire  bricks, 
thij  rciQoinderof  wire-cut  bricks  from  th«  Normtttiby  Brick  and  Tile  Works. 

In  crosaing  the  puddle  wall,  a  shoe  will  bo  formed  for  the  rcoepUon  of 
the  ptiddle  ftbove. 

At  aboat  100  feet  beyond  the  puddle  woJl  the  valve  shall  wilt  be 
placed,  and,  24  feet  furUier,  pTOvisioa  will  bo  mudc  for  the  insertion  of 
the  stop,  on  the  completion  of  the  works. 

For  a  length  of  abonb  160  feet,  that  ib  from  the  inside  of  the  culvert  U> 
the  stop,  a  ring  of  aaphalte  will  be  placed  bet\t'een  the  brickwork  aud 
concrete. 

I  mast  here  remark  that  the  constniction  of  a  culvert  of  these 
dimensions  was  not  originally  contemplated,  it  being  the  intention  of  the 
Water  Bufird  to  execute  the  Blackton  lleservoir  at  the  same  lime  as  the 
Hurj  Itcaervoir;  the  furmcr  to  be  used  as  a  compenBation  reservoir,  and 
tb«  latter  for  the  storage  of  comparutivcly  bright  wattTS  from  the  Bulder 
and  the  rieighlfouritig  Luue  valley  fur  supply  only. 

Had  this  been  done,  it  was  intended  to  oonatruct  on  the  south  aide  of 
the  TInry  Reservoir  a  channel  of  sufficient  dischavging  capacity  to  convey 
all  flood  water  past  the  Ilury  Ileservoir. 

This  would  have  been  the  first  work  oiccuted  in  that  case,  and  it 
would  liiwe  relieved  the  Hury  embankment  of  all  fiood  water,  except  that 
draiuing  into  the  Ilary  Resen'oir  on  the  north  side. 

The  culvert  required  to  deal  with  this  limited  amount  wonld  have 
been  of  toBi^ificaut  dimensions. 

TttEh'cn. — The  next  ojjeration  is  the  excavation  of  the  trench  in 
which  the  impermeable  web  of  the  emlHinkment,  whether  concrete  or 
puddle,  is  to  be  placed.  It  is,  of  course,  nccesgary  that  this  should  be 
carrte<l  down  (o  water-tight  strata,  if  possible,  into  good  shale  or  clay. 
It  is  also  essential  that  the  water,  in  eeckin^  to  find  its  way  through 
the  fiHSurcs  of  lotwe  rock,  BJujiiid  not  have  expoBcd  U)  ita  action  such  a 
material  as  puddle,  which  would  be  mpidly  washed  away. 

From  the  borings  ah'eady  made,  we  expect  to  find  a  layer  of  loose 
rock  over  a  considerable  length  at  the  deepeBt  part  of  the  embankment. 
We  shall  know  mnrc  alwKit  tliia  when  the  tniueh  is  got  out. 

The  intention  at  present  is  to  form  a  shoe  of  concrete,  resting  on  this 
rock,  having  a  centml  tongue  ti  feet  in  thickueu),  which  will  be  carried 
down  to  the  shale  below.  The  couorete  shoe  will  be  formed  so  that  the 
puddle  wall  above  will  wedge  into  it,  and  so  make  watei'-Liglit  coutaut  by 
the  tendency  of  its  own  weight. 
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PtTDCLK  Wall.— The  top  of  the  puddle  waJI  will  be  4  feet  fi  tDches 
above  top  iratcr  level,  and  uL  i\m  level  it  will  be  6  feet  in  thickneu. 

The  puddle  wiJi  have  a  batter  nn  cither  side  of  I  inch  to  a  foot.  Tt 
will,  therefore,  be  abont  22  feet  thick  at  ground  level  in  the  bottom  of 
the  Tallejr. 

Emraetoient.— The  top  of  the  embankment  will  be  abont  05  feet 
above  the  bed  of  the  Balder  and  sii  feet  wide,  with  the  ooter  slope  of 
2^  to  1  for  a  distance  of  IMO  ft-et  from  the  top.  Tbore  will  then  be  a 
level  benching  of  20  feet  wide,  and  the  slope  will  bo  continued  at  8  to  I 
for  a  length  of  HO  feet,  where  it  will  be  carried  horizontally  to  the  outer  too. 

The  inner  elope  at  the  top  will  be  3  to  1  for  a  tength  of  196  feet  fixHn 
top  water,  then  4  to  1  fiir  a  length  of  4()  feet,  then  5  to  1  for  a  length  of 
40  feet,  then  horizontal  to  tJie  inner  toe.  The  total  width  at  the  bottom 
will  be  above  650  feet. 

The  portion  of  the  embankment  nearest  the  paddle  wall,  having  a 
width  lit  top,  iueludin^  puddle,  of  I'O  feet,  and  battering  on  either  aide 
6  inches  to  tlK>  foot,  or  ^  lo  1,  wilt  be  of  spcciaUj  oelccted  materiAl. 

The  seat  of  the  embankment  will  bo  speciallj  prepared  by  benching 
all  over,  and  the  portion  outside  the  puddle  trench  drained  with  ghizcd 
socket  pipes. 

The  cnibankuieut  and  pnddlc  wall  will  be  carried  up  together  io 
fi-incl)  lajerB,  and  thoroughly  rolled  with  steam  rollera. 

The  ontgide  slopes  of  the  embtinkmcnt  will  be  soiled  !l  inches  deep; 
and  the  lower  part  of  the  inner  alopc  will  be  beached  with  broken  stone, 
S  feet  thick. 

The  upper  portion  of  the  inner  Hlopc  will  be  pitched  to  a  depth  of  SO 
feet  l>elow  top  WHtor-linc,  with  square  hanuner-drcascil  pitching,  18  incbw 
thick,  on  18  inches  of  broken  stone. 

The  top  of  the  embankment  will  be  ftntsbed  on  the  inside  with  a 
stone  wall  3  feet  high,  and  on  the  outer  side  with  &  acabblcd  cnrb.  The 
roadway  between  the  wnll  and  the  curb  wilt  be  metalled  and  »t«aoi  rolled. 

Valvb  Tuwbh. — The  valve  tower  will  be  7  feet  6  iochea  int4.Tnal 
diameter,  lined  with  hricknork.  The  brickwork  below  the  ground  level 
of  made  embimkmii^nl  will  Itc  surrounded  with  concrete,  and  above  thai 
level  will  be  Ciccd  with  tk&ldar. 

The  valvt-  hfjuae  on  the  lop  of  valve  tower,  will  be  of  ashlar  of  bold 
ornnmcDtol  design.  Access  to  it  nill  be  given  by  means  of  a  wrought- 
iron  lattice  girder  foot-bridge  front  the  top  of  the  embankment. 

In  the  vulve  well  provistoD  will  be  made  for  drawing  off  the  water  at 
varying  depths,  when  the  time  comes  to  uuike  use  of  the  Hury  Kcuirvoir 


for  ito  original  pnrpo&c  of  supply.  The  wnter  will  be  dmwn  off  through 
a  ccutrid  pipe,  i  feet  iu  diameter.  This  ]iipe  will  »lso  be  made  nse  of  to 
form  the  tcntral  BUpport  of  a  cosHron  Bpirnl  staircBse,  hy  meftna  of  which 
acc«e«  will  be  given  to  all  the  valves,  and  to  tho  culvert  belyw. 

Overflow. — The  overflow  will  be  Boniewliat  of  the  shape  of  a  spear 
head  on  ploii.  The  lip  will  have  a  total  length  of  about  860  feet.  The 
lip  will  be  of  tooled  aehlar  on  concrete  fomitlaLion. 

The  wing  walla  of  bell-mouth  to  bje-washr  and  tb«  wall  forming  the 
fhoc  of  tlic  embankment  on  thu  aunth  side  of  the  bye-waah,  will  be  of 
concrete,  faced  with  ashlar. 

The  paddle  wall  will  nut  be  carried  under  the  bye-wasb,  but  will  be 
contiuned  aluiig  t)m  Imek  of  the  north  wiu;^'  wall  of  bell-mouth>  and 
between  the  return  wall  forming  the  dolphin  head. 

Bye- Wash. — The  floor  of  bye-waah  will  be  formed  of  tooled  ashlar 
ribs,  tlie  pockete  being  filled  iu  with  five  to  one  concrete.  The  side  walla 
will  be  of  ashlar  backed  witli  concruto.  The  i»j()-waBli  will  be  &0  feet 
wide  at  the  top  of  the  wall,  and  will  have  a  total  length  of  770  feet.  The 
invert  will  have  a  camber  of  :i  feet  iu  the  middle,  and  the  side  walla  will 
be  generally  5  feet  high.  The  roadway  on  tup  of  bye-waish  will  lie  car- 
ried over  the  bye-wafih  by  meana  of  a  wrought-iron  lattice  girder  bridge. 

The  toe  of  the  bye-waah  will  alao  protect  the  foundationa  of  the  out- 
let from  the  culvert,  and  the  fiah-puss  will  be  formed  of  a  maaHive  wall  of 
concrete,  taken  well  into  ilic  solid  rock.  This  too  will  be  struck  with  a 
radius  of  about  05  feet  G  inches,  the  centre  being  at  the  point  of  iuter- 
sectioQ  of  the  centre  lines  of  the  byc-waeh  and  culvert. 

FiSH-PAHs.^The  fiah-paaa,  which  hna  been  slightly  modified  from. 
the  original  design,  to  meet  the  views  of  Professor  Huxley,  will  be 
carried,  for  the  greater  part  of  ita  length,  alongside  the  bye-waah.  It  will 
be  5  feet  wide,  and  i  feet  Ij  inches  deep  on  the  iLvi;iti;^c.  Thw  fall  in  the 
steeliest  portion  will  be  the  same  aa  the  bye-wash,  which  ia  I  in  ni'.  The 
drops  will  be  of  16  inches,  and  they  will  be  G  feet  ti  iuchea  apiirt,  centre 
to  centre. 

The  inlet  to  fish-pass  from  the  reaervoir  will  he  provided  with  an  adjuat- 
able  sluice,  by  means  uf  wtiicli  the  ptuvia)^  of  the  fish  will  be  i>ossible 
within  certain  liuiils,  at  varying  leYe.'ls  of  the  vraluT  iu  Uie  reservoir. 

BoLKBEAn. — When  tlic  wurks  already  dcscribod  are  oompleted,  and 
before  the  rcaervoir  cim  be  filled,  it  will  be  necesHury  to  put  a  stopper  in 
the  15  feet  culvert.  It  is  intended  to  provide  through  this  «topi>er  three 
permanent  outlet  pipes  of  IH  inches  ditinieter,  and  two  temporary-  outlets 
of  ^-1    inelK'H  diamttur,   the  latter  to  lie  do»ed   pcnnanently  on  the 
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eompletion  of  the  work.  The  object  of  the  temporary  ooUeta  is  to 
provide,  ua  much  as  |)u6sthle.  Tur  the  ])afisaf!;c  uf  the  water  during  the 
oonstrnction  of  the  stop  itself,  bo  that  the  green  work  shnll  not  be  sub- 
jected to  too  jcreat  a  strain. 

The  fooo  of  the  stop  will  be  formed  of  cast-iron  plates,  to  which  the 
ontlct  pipes  wilt  be  made  good,  sonnd,  and  water-tight.  The  caBt-iroo 
pbtes  will  be  fixed  to  four  massive  cast-iron  girders,  which  nill  be  liolted 
Ic  a  cast-iron  ring  built  into  the  brickwork  when  the  colrert  it  in  oon- 
Btrnctjon. 

When  the  pipea  arc  all  connected,  and  the  vnlrcs  and  flaps  commanding 
them  are  in  position,  the  pipes  will  bo  Burroonded  with  concrete,  well 
raiiiincd  into  every  interstice,  and  the  culvert,  for  a  lengtli  of  about  18 
feet  behiud  the  cnat-iron  platea,  will  be  com]ilftlel7  filled  with  a  maaa  of 
solid  concrete.  The  temporary  pipes,  which  will  have  bell-mouth  inlets, 
will  then  be  stopped  by  dropping  apherical  wood  balU  into  theui,  and 
blunk  fi»n^ni{  will  be  bolted  on  their  ontleta.  The  water  may  then  be 
allowed  to  rise. 

In  addition  bo  the  throe  jwrmanent  t8*inch  outlets  through  tliu  atop. 
there  wilt  be  tlinte  more  at  ditlert-iit  Uwuh,  cif  the  came  dtameler.  in  the 
valve  tower.  All  these  outleUi  will  Ih;  commanded  by  double  geared  slnice 
valves,  worked  from  the  v&lvo  hooso  at  the  top.  esch  Talve  havii^  an 
indioAtor,  shoving  whether  it  is  open  or  shnt.  On  the  ouUu'de  of  theae 
inlets  they  will  Ivc  provided  with  water-Light  flaps,  worked  sbo  by  indi- 
cating lifting  gear  in  the  valve  bonae.  All  the  outlet  pipss  wflt  be 
provided  with  air  cocks  and  cliarging  pipe,  tapped  into  the  outlet  pipo 
jn«t  above  the  valve.  The  charging  pipe  to  bo  oommanded  by  a  oook  to 
each  ontlct. 

Oauoe-Basik.— At  the  ontlet  end  of  the  15  feet  culvert  agnngQ- 
baain  will  be  constructed,  to  enable  the  imrtiifi  interested  to  test  the 
amount  uf  the  ocm]>enMitiiin  water  in  ai'Vunhinoe  with  ibc  Act.  llits 
basin  will  not  he  completed  until  the  culvert  has  fulfilled  its  temporary 
pur|x>«u  of  discharging  flood  water,  and  when  its  dimcusiotia  may  be 
reduced  without  danger.  It  ie  intended  t'O  throw  a  dam  acmw  the  lower 
end  of  tlic  culvert,  whi<th  will  Ixick  up  ihe  water  Ui  nbont  A  feet  (1  incbcfl 
above  the  invert.  Below  this  the  wat«r  will  flow  into  n  Uiuk  of  knowa 
capacity,  parsing  over  a  guugo-pliite  at  its  lower  end. 

Means  will  be  provided  fur  emptying  thfa  tank,  and  of  loddcnty 
dosing  the  ontlet  when  the  tank  is  empty.  The  time  taken  to  fill  « 
given  space  will  then  be  noted,  and  the  actual  flow  gangixl  without  tntvr- 
feivuce  with  tJiv  uorum)  cuuditious. 
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PROCEEDINGS. 


ANXIAL  iJKNUtiAl.  MKirriNCJ,  SATl'RUAV.  AITQlfST  Ut,  ISSS,  IV  THK 
Wdrtl)  MKMiillIAL  HAI.U  NKWCASTLK-rPO.N-TYNE. 


JOHN  IIAUIJSH.  BtQ.,  PsnfDt)rT.  IX  thk  Chair. 


Mrssiis.  S.  C.  Cmnp.  A.  M.  Potter,  nntl  P..  A.  Tiftlwiur,  were  appointefl 
acnitinevrB  to  exatniue  llie  vollug  papers  for  the  eLw;tiga  of  Officers  for 
the  jciir  lftH."-Sr, 

Tho  Shchbtahy  n-'ttd  the  minutes  of  the  last  Roncre]  mectinR.  and 
reported  the  proceeding  of  the  Council. 

The  anuQo]  rcporU  of  the  Council  and  Finance  Commtttce  were  also 
read. 

T!ie  fullowin^  gentleman  wae  elected,  having  been  prenousljr 
nominated : — 

ASBOCllTB    MiXDBB— 

Mr.  J-  H.  ABuaTKoxQ,  Awniintant,  St.  NidDolsa*  Cluiipben,  Ncwcutl«- 
u)Kiii-Tyiw. 

The  followinj*  gentleman  was  nominnted  for  election  : — 
AeiininuTB  Mkhdek— 
Mr.  0.  K.  I'BAueo}!,  10,  Bensliain  Cretccnt,  OaUnlicod-Dii-Tjnie. 


The  folloirinK  trnnBlnlii>n   nf   the    "New   Mininjr  Rcgulationa  of 
Belgium,"  by  Mr.  M.  Walton  Brown,  was  coMJdered  oa  reftd  :— 
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NEW  MININCr  RECriiATIONS  OP  BELGIUM. 
Apbil  28,  1864. 


Tkaxslaixu  bit  U.  WALTUN  UUOWN. 


Ik  J11I7,  1879,  tbe  King  of  tbc  Belgians  appviut«d  s  OommisBioa* 
couatstiiig  of  ufHcial  rcprcecatatircs  aud  miuc-uwtior»,  for  the  purpoBe 
of  revising  and  coiiMoUdnLin}^'  the  rcgulutioua  of  mines  in  that  MiunLry. 

Mauj-  i^f  the  prcviouBly-ordered  i-egnlaLioos  and  rulea  hiid  fallen  iuto 
die^UBO,  others  were  iuappUcable  owiag  to  progress  ia  the  working  ofminee, 
and  otiiera  hiid  becu  virtually  iiljriifjiitcil  by  more  recent  cmiotments. 

The  following  rc^nlatinnH  arc  the  rcsnlLs  of  fifty-nine  meetings  of  the 
Conmussion.  Tlttse  reguiatiuna,  while  strictly  guarding  the  operations 
of  mining  from  urditmry  accideiUs,  afturd  the  iiiine-owiierB,  within  limits 
imposed  by  prudence,  a  certain  amount  of  iJlierty  favourable  to  the 
dovelopment  of  one  of  the  princi{fal  branches  of  the  nutionul  industry, 
and  give  every  protfcution  ag  rcganla  the  Hvcs  of  the#ininer8, 

PART  I— BCLES  TO  BE  OBSEBVBD  TO  INSURE  THE  SAFKTY  OF  THK 

ORDINARY  WORKING  OF  MINES, 

CHAPTBE  I. — OH  THE  KBEPI?.(»  OF  PLANS  OP  H1NB8. 

1, — All  lessees  of  mines  mnst  keep,  separately  for  each  eeani  orde|H«it, 
a  plan  and  a  register  showing  the  monthly  progress  of  the  workings,  the 
oondttioii  and  the  nature  uf  the  strata,  ttigctheL'  with  memoi-undii  of  such 
cdrcumstancea  which  it  may  he  uscfnl  tu  note,  as  being  of  iaccrest  to  the 
working  of  the  mine  aud  the  safi'ty  of  the  workmen. 

Upon  this  pln.n  slmll  be  shown  nil  dwelling  houscH  and  buildings,  the 
principal  means  uj'couiniunieatiun  by  land  and  by  water,  and  the  boundarii^s 
of  the  royalty;  it  shall  also  reeord  the  [.lositiou  and  the  altitude,  with 
rtjgai'd  to  the  sea-level,  uf  the  mouths  uf  pits  aud  uf  day  driftei. 

Nevertheless,  a  special  plan  of  the  surface  sliall  be  rci^uired  when  this 
inl'ormiitiou  cannot  be  given  npon  the  plans  of  the  underground  workings 
without  prejudice  to  th«  clearness  vr  the  Quent  pernsal  of  these  plans. 
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The  pkiis  required  in  die  present  rule  shall  Ik  drnwu  to  U^c  acale  of 
TD*!)  (■''''*  ^^  oonfcrmitj  with  the  miuuteriol  instniotioas  annexed  to  the 
pn.'HeuL  re!.'uliiLionii. 

The  plans  of  TnciallJfcroiifl  minos  may  be  drairn  to  a  larger  xbXp. 

i. — The  drafts  of  the  plans  tuid  i-egistcrs  orpro^^resa  shall  be  deposited 
at  the  mine,  or  ut  the  ofHtTU  of  the  management  of  the  vorkingB  of  tbo 
coTn|)anj,  if  it  la  not  too  distant;  one  cv)py  of  these  plans  and  of  those 
registers  shall  be  forwarded  to  the  "AdininiWration  dcs  Mines;"  it 
shall  be  exchanged,  in  tb^;  conrae  of  the  first  six  months  of  each  joor,  for 
another  copy  duly  completed. 

8.— When  any  working  in  a  mine  is  intended  to  Iw  abandoned,  the 
nmni^or  of  the  mine  is  reqaired  to  give  written  notice  of  it  lo  the 
Inspector  of  Mines,  Ijeforo  the  workings  become  inacuesublc. 

If  the  manager  of  the  mine  omits  the  performance  of  this  notice,  the 
"Deputation  Permaneiite,"  npon  the  rccommernlaLion  of  the  Inspertor, 
may  direct  tJint  the  workings  shall  be  made  aci^cssibtc  at  the  cost  of  the 
lesaee. 

4.— When  the  plana  and  registers  shall  not  have  bwn  kept  aa  required 
by  rale  1  or  shall  not  bare  )»en  supplied  within  the  prescribed  time,  the 
Inspectors  of  Mints  shall  report  the  fiict.  to  the  "  Autorite  Pro^inciale," 
which  shall  cause  them  to  be  made  oflldnlly  at  the  cost  of  the  leasee, 
without  prejudice  to  the  penalties  mentioned  in  rule  'JO. 

.*). — The  plans  rcqnired  by  the  preceding  rules  shall  lie  stgnod  \tj  the 
leasees  or  their  agents. 


CTUPTER  II.— OF  sHipra. 

C. — Every  mine  tihull  Imve  at  least  two  distinct  outleta  aoceesible,  at 
all  times,  to  the  n-orknien  cmploychd  in  the  sevei-ul  jjorts  of  the  mine. 

7. — The  top  opening  of  a  pit,  where  ladders  are  tued  as  a  mcona  of 
^iress,  must  be  placed  outside  of  the  principal  bnildin^  of  the  mine. 

8. — The  tops  of  oil  working  pits  shall  be  provided  with  gates  or  trap- 
doors, placed  BO  as  to  avoid  all  danger  to  persons  paaaing  and  to  the  men 
at  work. 

Bimilar  precautions  eihuU  be  adopted  at  the  Bcrerul  lereb  of  admit- 
tance, to  [ircvent  llie  n-orktm/n  from  falling  into  the  shafts,  and  tho 
immersion  of  the  cages  or  tuba  containing  workmen  into  the  water  vhiob 
may  be  found  lu  the  sump. 

1). — The  tops  of  shafts  specially  appropriated  to  ibc  maiatciuuioc  of 

•  ISH  cImIm  hi  ■»  inch.— M.  W.  11. 
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galleries  near  lo  the  siirfnoc  shall  tie  Eum^niided  wiih  u  uuil  m,  least 
10  feet  in  hHfrht.  The  access  to  these  shiifts  bIwII  be  [ireveiitcd  by  a 
locked  door.  The  itoora  made  at  the  surface,  in(«  the  vetitilating  tubes 
or  chimnejs,  Bball  ulso  be  locked. 

10. — All  shafts  temporarily  aluindonod  shall  W'  immediatelj-  covered 
over  with  IwiUeiiB  or  hy  n  stone  nrch  of  snfiicicnt  strength. 

In  case  of  definite  ubaudoument.  the  manager  of  the  mine  shall  give 
one  month's  prevlonH  nutice  to  Che  "Ddiputation  Peiroanente  dti  Conseil 
Provineifll"  who.  npon  the  «dvi<«  of  the  Inspt-ftor  of  Mines,  will  pre- 
Bcribe  the  pmvisiona  that  they  mny  wnsider  necewarj-  for  the  wfety  of 
perflom  and  proptsrty. 


PHAPTEH  lit. — OV  TUB  DEKCEST  AHD  AfiCKKT  0?  WOBKMEN. 

11. — The  deBceut  uiid  iw«.tnt  of  workmen  shall  bo  made  by  meana  of 
engines  or  HpiNirutiia  tronvcnicntly  placed,  nnrkiug  wilii  ro;^ularity, 
maintained  with  care  find  in  accordnncc  with  the  following  rules  or 
regulations. 

12.— Ladders  sliiiU  be  inclined  at  an  anglu  which  aerer  exceeds  80 
degrees. 

18. — The  use  of  ropes,  for  the  ti-wiaport  of  workmen  in  the  shafts,  is 
siilwrdinate  to  the  following'  conditions  ; 

1°  The  (.ui^H  Bhull  be,  lui  fur  as  ixiiwihie,  oonstrxictcd  so  as  to  prevent 
the  workmen  from  falling  out  and  to  protect  them  tiader 
cover  from  stones  or  other  missiles  which  may  be  detached 
from  the  sides  of  the  shflfla  nr  full  from  the  snrface  ; 

If  tubs  are  nscd  for  the  tranaitoit  of  the  workmen,  the  latter 
shall  be  held  therein  by  meuns  uf  imfety  atrapH  and  protected 
Ijy  a  cover,  nguinst  the  foil  of  hi-iivy  bodien  ; 
2*  The  number  of  workmen  allowed  to  ride  at  one  time  in  the  cages 
or  in  the  tabs,  as  well  as  the  averaee  speed  of  wiudiug,  shall 
be  fixed  by  the  manager  of  the  mine  and  be  notiilwJ  by  him,  to 
the  Tn5iiector  of  Mines; 

The  wige  or  tub  shall  not  receive  any  Rdclitional  load  when 
the  workmen  who  are  about  to  ride  in  it  iire  of  the  nnmber 
decided  on ; 

On  the  departure  or  arrival  of  the  cages  or  tubs,  the  engine 
shall  be  worked  with  slowness  and  precaution  ;  the  same  care 
sbikU  Ijf  observed  at  the  meetings  of  the  cages  or  tubs,  when 
the  pit  or  compartment  in  which  they  mii  is  not  divided  ; 
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8^  At  a  cerUiQ  hciglit  aboTC  the  top  of  the  pit,  the  g(AMa  shall  be 
drawn  together  and  safety  uutcliL's  ioscriKtl,  to  jirtveot  the 
cages  uccidentallj  reaching  the  pulleys  aad  foiling  back  into 
tbo  pit; 

In  the  aiiflcnoc  of  the  guides  being  drawn  together,  Ihej 
ehnll  be  furimhed  nitU  some  system  ofsclf-ociing  brakes;* 
i"  The  wiDdlng-L'Tigine  gJiatl  be  provided  wirh  n  hiuke  applied  U>  the 
shaft  of  the  rolls  or  dnima.  and  placed  in  aach  a  manner  thai 
tli«  engiuemui  may  <mtrk  it  with  ease,  without  leaving  hie  aeai ; 
SP  The  winding-uugiiic;  eliall  be  also  pnividvd  wiiJi  an  indiuator 
showing  the  po-dtioa  of  the  cages  in  the  pita ;  and  an  autoniiiiic 
bell  sliall  signal  their  arrivul  at  liank ; 

The  manager  of  the  mine  ishall  adopt  a  oode  of  i iguals  to  be 
givca  to  the  cngineman  for  all  the  rarioua  operationa  roquirod ; 
6**  Neoessarj  Arrangements  alinll  bo  made  bj  the  manager  of  the 
mine,  in  case  of  ucx'idtnt  tu  the  winding  geur,  to  draw  nnjr 
worknioii  wh<i  luuy  happen  to  be  riding  in  tlic  cages  or  tubs  i 
7^  The  manager  of  the  mine  shall  adopt  all  measures  requisite  to 
insure  good  order  during  the  descent  and  aacent  of  the  work- 
men. 
U. — ^Xhe  manager  of  the  mine  sljall  urnae  tu  be  made  at  least  once  in 
every  week,  tin  imtpeciiou  of  tliu  fthuft  and  of  all  tbe  tackle  used  for  iba 
deMent  and  Ihn  aaeeuL  ol'  wi^rkmen. 

Ifi. — A  Bpeoiol  register  shall  bo  kept  at  the  minCj  recording  the  date 
of  the  laying  on,  of  the  repairs  and  of  the  removal  of  each  rope :  and 
in  it  art  to  be  recorded  the  regufts  of  the  periodiiul  ius|iecttoas  made  by  Uie 
manager  ul'  i\\v  mine,  iudependeatijr  of  the  ordinary  iuspeciioos  mmtioned 
in  the  pi'ecoding  rule. 


CHAFIBB   IT. — VKMTIUTIOK.  UUUTIKQ  JiXU  UHS  OV  XXPUOIUTn. 

16. — The  mines  are  claased,  aa  regarda  the  mica  for  regulating  the 
ventilation,  lighting  and  nse  of  cxplosiwa,  tnU)  tiury  mincn  and  nun-fiery 
mines. 

The  d(«ignaL)on  of  Hcry  mtnce  shall  be  determiDed,  for  each  mine,  by 
the  "D^pnlation  Tcrmanente  du  Conscil  Provincial,"  opou  the  report  ol 
the  Inspector  of  Miues,  aficr  the  hnse's  obeorratioos  have  baan  con- 
sidered. 

*  Them)  «lf-a(iUng  bnkn  ewubl  of  ■  conUiMliMi  <i  Invn  nbich  »p^  a  lUain 
b*>h«  to  Lbe  cuj^nc  uxl  dtma  tbo  it«aui  valre  ••  auMi  ■•  Uw  e^f«  j— —t*  k  e*H»lu  ^oint 
ill  lli«ifiiUU'«.-M.  W.  II. 


DIVI8I0N  I.— HMUUTIOXS  FOB  TRK  VBNTILATIOB  OF  KWBS 
IS  OKURrtAL. 

17.— In  all  uii>d«r|.'roun(l  working,  all  places  acc(?s8ilil«  to  workmen 
sbft]!  be  reiidcr«i  wliulpsnirn.-  by  a  giifRciciit  curient  of  pure  air. 

Tlie  velocity  of  this  current  and  tlie  sft-tiunal  areu  of  Lhi!  goUerica 
shall  be  especially  regulated  in  proportion  to  the  number  of  workraen,  to 
ihe  extent  of  tbc  workings  and  to  tliu  piseouH  conditioa  of  the  miDi*. 

The  air-wayss  sltiiH  be  easily  iiccuSHiblc  Ja  every  part  of  Llieir  length. 

18. — The  ventilation  shall  be  produced  by  some  efficient  meana, 
regular,  ci-intinuous  and  exempt  from  &\\  danger, 

111, — Every  current  of  air  vitiated  by  a  mixture  of  deleteriouB  or 
inflamnialiie  f^^s,  f-u  iis  to  form  a  source  uf  dati<;cr  to  the  health  or  safety 
of  the  workmen,  shall  be  oarcfiilly  led  fWnn  any  working  place  and 
travelling  roads. 

The  extent  of  the  workiug  places  shall  be  limited,  if  necessary,  bo  as 
to  preserve  the  men  working  in  \hc  return  current,  from  the  harmftti 
effects  of  too  great  an  alteration  of  the  air. 

20. — The  pock-Widls  used  for  Htistaining  the  roof  and  for  eeporatiug 
the  intiike  or  wngcm-ivajn  fruwi  the  i'(»rri«injiidinj,'  a-turii  air-ways,  Bhall 
be  built  as  l'1i:)S0  and  mainUiinud  as  im{iermeablc  &a  [Xiaalble. 

21. — The  pack-walle  shall  be  advanced  at  all  times  to  a  eonveuient 
diHtance  from  the  working  fuce,  m  tlmt  the  air  eurrent  shall  he  ahraya 
mifliciently  active  to  prevent  dangcroua  gaac-a  accumulating  there;  at  the 
same  lime  too  great  uu  acculeratlou  of  thii:  vclocUy  of  the  current  shall  he 
avoided. 

22. — The  workings  shall  he  arranged  bo  03  to  avoid  as  mach  as 
poeeible  the  use  of  doora  for  directing  or  dividing  the  air  current.  Every 
door  used  for  the  division  of  the  veulilutiuu  shall  be  arranged  ao  as  to 
insurti  the  iKisscij-'C  rif  a  volume  of  air  in  ]in«p(jrtion  to  the  requirements. 

The  use  of  multiple  doors,  ounvenJently  situated,  shall  be  obligatory  in 
ways  where  tliey  muBt  Jie  frt^nnenlly  opened  for  the  service  of  the  mine. 

2.1. — Abandoned  and  unventilatcd  rooda  and  workings  ahull  be  mode 
inaccessible  to  workmen. 


DtVJSIOS  ir. — COKOEILNIXQ  THE  HEOULATION  OF  FIEitY  HIXKS, 

24. — Fiery  mines  are  divided  into  thi-ce  classes : 
1°  Minos  with  little  gas; 
2°  Fiery  mines : 
A"  Mines  subject  to  sudden  inaneti  of  gas. 
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25. — ^Tliis  diTiaioD,  which  shall  be  made  for  ever;  toiue,  shall  be 
delenuiucd  by  the  "DepuLatiuii  reniiaiieiiiti  du  Cotiseil  Provincial" 
npon  the  rcucirt  of  the  Inspector  uf  Mtiicii,  after  Ihe  Icaaw's  obsuratJons 
have  been  considered. 

Article  I, — Unlet  to  be  obtervtd  in  all  Fiery  Mine*. 

2ti. — The  workin}!^  shall  as  far  as  pr«eible,  be  made  by  lifts  tiken 
sDccessivcly  id  dcsotiidiog  order. 

27. — Vcmtilatiou  1>^  di.'floeiiding  curreul  along  the  wurkinK  faces  is 
forbidden. 

2^. — The  esit  rif  the  iiir  from  the  mine  shall  be  made  hy  a  pit 
Bepaniled  fruin  tlif  ulUvr  piLn  by  a  &ul11oii.-ui  IhtckncxH  nfmlid  rouk. 

29. — All  necessary  jiremutionB  shall  be  token,  <in  the  Burface,  to  pre- 
Tent  ilie  gas  issiiinj,'  from  the  npt-aat  nlmfl  nppmaching  any  fire. 

80. — The  intake  and  return  air-waya  ithaU  be  separated  by  pitlan 
enflicieutly  solid  to  rwist  tin  L-xptusi<jn  of  gas  and  aafficJeully  tii;ht  m>t  t« 
allow  too  great  a  quantity  of  air  to  be  lost. 

51. — "  ll<iy»m9," •  uiU:%,  "ctnars'"  nr  "korn^"t  shall  only  1*  fm- 
ployed  fur  ilio  ventilation  of  prcpanitory  work  or  (viduji]]^  placei'. 

Article  2. — Speftal  Ruin  to  be  ebsarwtt  in  PieryMintt  efiht  S»md 
and  Third  Clasxes. 

Si. — Subject  to  any  excepiiona  which  may  be  allowed  by  the  oompetenL 
antboritiet,  workingx  in  tht;  seam  other  lima  those  of  preparation  and  of 
ezploratioB  ^all  be  arrau^ed  so  «4  not  lu  compvi  the  doH'nwanl  dirvctiou 
of  air  more  nr  hm  charged  with  intlammablc  gas. 

«.•*.— Before  commencing  any  pre|>aratory  or  exploring  workingfi,  fa 
either  slone  cr  coal,  venlilatrtl  by  nicims  of  a  defending  air  onfront, 
the  manager  is  required  to  give  notice  to  the  lospvotor  of  Mines  and 
to  ac(|naint  tiiin  with  the  arraiigvracnta  intended  Ui  be  taken  an  as  to 
ensnre  the  vi:'ii(iiutii»n  of  the  working  p'ucob. 

:tl. — Air  bIiuIVs  MitNtI  not,  uitbuut  ejxx'ial  (wirmiivioii,  ooiitaili  any 
machinery  or  ap|uimiiis  which  would  interfere  with  the  rcnubiion. 

Sh. — Xo  winning  placv  ur  any  preparation  for  working  in  the  ouni 
shall  be  commenced,  U^forc  the  upc-ft4t  idiaft  lia»  n-acbed  the  depth  at 
which  this  working  is  to  be  made. 

8C. — Cross-nieasinv  drtfm  kIihII  ^.nly  1»'  made  at  a  new  level,  after  n 
communication  has  \iKi-rt  made  Itctweon  the  downcast  and  nprost  pits. 

*  "  ttoTona "  Mra  ■niidl  kinr«va  aiwl  bddennu*  nniU  in  the  WHtlitiff  of  ■  •hitft.^ 
M.W.  B. 

t  "(.'Aiurt"  or  "kvmn"  ««  a  kinil  of  sir  bosta  for  ukin^  air  tnur  fnnn  »bj 
wnrkiniF  plific  -  U    U'    It. 
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Artifls  3. — flperial  Rulfn  to  bf  obserrrti  in  Fiery  Mims  of  Ihfl  Third  Clan. 

37. — Ail  drifle  in  approachiflg  ooal-fleams  koown  to  be  rabjeot  to 
sadden  oniburstH  of  ff^oR,  sKnll  be  ventilated  bjr  nn  air  current  coming 
directly  from  the  downrasfc  pit  luid  retomiiiK  immedintely  tn  the  upcast 
shaft,  luj  ijireutly  as  pDeaible.  without  p&tutog  at  any  time  acxosa  any 
working  places. 

The  puUtry  used  for  this  rctnrn  air-way  must  be  solidly  constrnctod 
and  mnintained  in  good  condition. 

38. — When,  in  the  sinking  of  a  pit  or  drirtng  of  a  gallery,  the 
proximity  ofa  Beacn  liable  lx>  sudden  oiitbnrKts  id  expected,  oni-e  sttDuld  Ije 
taken: 

1°  To  make  boreholes  passin});  completely  throngh  the  aeam ; 

2°  To  wait  afterwards,  at  least  two  days,  before  breaking  completely 
into  it. 

8D. — All  coal  working,  in  a  Ream  liable  to  anddcii  ontbnrsta  of  gaa, 
mttst  be  gystematicftUy  preceded  by  boreholes  lo  facilitate  the  issue  of  the 
gas. 

40."The  nnmWr,  dimenaions  and  direction  of  the  boreholes  provided 
for  by  the  two  preceding  rules,  shall  be  detenuined  by  the  manager  of 
the  mine,  according  to  local  circumgtauccs,  taking  into  cousidcitition,  bobh 
the  nature  of  the  rocks  to  be  passed  through,  and.  the  nature,  tbicknesB 
and  hardness  of  the  seam  to  be  worked. 

A\, — The  use  of  naked  lights  is  forbidden  in  the  buildings  covering  the 
different  shafts  of  the  colliery  as  well  as  fn  the  approaches  to  the  shafts. 

42. — There  shall  be  no  roof  above  the  pulley  frame*  at  the  winding 
pit.    The  pulley  i'rajnes  shall  be  conatmcted  of  incombustible  materials. 


niTIMION  m.— MGHTISG   OF  FIKRT  MIXES. 

■18. — The  use  of  safety-lamps  burning  pure  vegelBble  oil  is  obligatory 
for  the  lighting  of  fiery  mine*.  (See  page  IS2,  and  Plate  XIX.  Vul. 
XXIX.) 

44. — With  the  eioeptions  hereafter  mentioned,  the  Miteseler  type  of 
lamp,  conatnifitcd  in  accifrdanoe  with  the  nfficiid  inatruetions  attached 
to  the  present  regulations  (Drawing  No.  1)  shitll  he  nsed,  to  the  exclusion 
of  at!  other  itpptiances  fur  lighting,  in  mioes  of  the  second  and  of  the 
tliird  clQBses.  The  variations  of  dimensions  nnd  of  form,  mentioned  in 
the  aforpsaifl  inHtnictions  (Drawing  No.  2),  (ire  however  allowed.  (Hec 
Plate  XIX.  Vul.  XXIXO 
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"  Chefs-mincurB  "  or  "porions."*  **8urveniant8,"t  workmen  employed 
in  tlie  repairing  of  the  pita  aad  the  "d^soQcrcurs  decbcmiD6e8"t  are 
autliorined  to  use: 

!*•  The  poriond'  Mticscler  lamp,  without  horizontal  ganze  or  chimney, 
the  cyliudrica)  cover  of  which  resting  on  the  glass  shall  cuneist 
of  a  doablo  gauze  of  iron  win  vf  ^  millimetre^  dJameier,  vriih 
Hi  meshpB  lo  the  square  centimctre.|[ 
2*  The  Mueaeler-Oodiu  lamp,  with  internal  glass  Biniply  Bopported 
bj  a  non-detnching  appendage,  aa  in  aliown  in  the  aforusaid 
iiiatructioiis  (Drawing  No.  8).     (See  Plate  XIX.  Vol.  XXIX.) 
Minenrs-Mirrei Hants,  the  chef  bontc-feu  des  avalerwaca  (dii«f 
or  head  workman  of  the  shifty  who  osaall}'  takes  the  place  of 
the  mincur-sui'vcillant)  may  use  Davy  lamps. 
Large  MuoBcIer  lamps,  constructiid  in  accordance  with  the  instmctiona 
attached  lo  the  present  regntationa  (Dmwing  No.  4),  can  be  uaed  for  th« 
fixed  lighto  at  the  pit  br)ttom.    (See  Plate  XS.  Vol.  XXIX.) 

45. — The  use  of  the  porions'  Mucselcr  lamp,  as  described  in  the 
preceding  rule,  ia  anthonsed  in  fiery  minea  of  the  first  claw. 

4tf. — Safety-IampB  must  be  made  to  hck  and  be  kept  at  ttw  colliery. 
Lampmen  appointed  by  the  mauagcr  of  the  mine  will  aaccrtain  tliat  the 
lampe  arc  in  conformity  to  the  type  allowed  j  they  are  required  morct>Ter 
to  inspect,  clean  and  keep  them  in  good  condition. 

These  men  arc  included  amongst  those  vbo  have  ofaorge  of  the 
workmen. 

47. — Jaat  before  the  descent,  a  lamp  is  banded  to  OBch  workman 
and  he  is  required  to  see  for  himself  that  it  is  properly  locked  and  in  go<jd 
condition.  From  the  time  of  receiving  his  lamp  the  workman  ie  re< 
iponsible  for  it.  Every  workman  wIiobc  tamji  may  be  damaged  b  required 
to  cxcingniah  it  at  once. 

48. — Opeuiug  ttio  lamps  in  Ibe  workings  is  strictly  forbidden,  and  no 
man  is  allowed  to  carry  with  him,  or  make  use  of,  any  inatrament  capuble 
of  opening  them. 

4'.). — tjainpa  that  may  have  been  put  ont  in  the  mines  of  U»e  two  fint 
classes  Khali  be  sent  out-bye  either  to  the  sarfuce,  or  lo  the  bottom  of 

*  "  Cbef^miiiean"  or  "  poHoM"  corrwapotid  to  tint  OT«nn«n  of  tbn  North  of  Buf 
lMid.-M.  W.  H. 

t  "SurrrilUiit*"  an  to  unw  Mt«at  rimlkr  to  th«  dvpHtlM  of  tka  North  nf 
KDfl^iid.-.M.  W.  B. 

X  Th«  "  d^nemm  d(  chemin^  "  aSttatA  to  the  itkiilM  bHwica  llw  mwmi*. 

i  Abo«tAiivch.-M.  w.  u. 

I  AbDBt  9£8  utadMM  to  Uu.-  H|Uftrv  iiH)li.~ll.  W.  U, 
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the  downcast  pit,  where  they  shall  be  examined,  re-lighted  and  re-locked 
bf  a  workman  appuinted  for  this  purpose,  who  alone  ehall  be  in  pocsesstoa 
of  a  key. 

Lamps  that  may  hare  been  put  out  in  mines  of  the  third  class  shall 
only  be  re-lifchted  in  tlie  lamp  room  at  bank. 

50. — Smokis^  or  the  carryiDg  of  a  pipe,  a  match,  flint  and  steel,  or 
any  articli;  capable  of  producing  a  ligliL,  is  forbidden  in  fiery  mines. 

61. — When  fire-damp  is  found  at  the  face  or  in  a  gallery,  in  sufficient 
qnantity  to  prodnce  a  gnstained  elonKalion  of  the  flame  of  the  tamp, 
work  must  be  immediately  suBpeiided  there,  until  the  danger  has  passed 
atray. 

DIVI9I0X  rv.— trsE  of  ejplosites. 

Artieh  1. — Reffttlations  aiipJying  to  all  Jlities. 

A. — Carriage  and  Storage. 

52. — Eiploslve  bodies  may  only  be  tfikeo  into  mines  or  into  bnildinga 
in  their  immediaU?  vicinity,  by  the  instriictioiia  of  the  manager  of  the 
mine  or  his  reprcsentativG,  and  in  conformity  with  special  prccanlionn 
which  he  may  order  to  be  taken. 

Gxplot^ivcB  may  only  be  taken  iuto  the  mine  in  the  form  of  cartridges 
and  in  carefnily  closed  boxes  or  bags. 

53. — Fowder,  dynamite  and  detonators  must  be  isolated  from  each 
other  and  kept  in  Bcparatc  loses  or  bags. 

54. — Only  the  number  of  cartridges  expected  to  be  required  dnring 
the  shift  ahfill  be  taken  into  each  working  place. 

55. — Explosives,  not  intended  for  immediate  iise,  shall  not  be  left  in 
the  workings  of  che  luino. 

66. — Until  the  time  of  being  nscd,  cartridges  and  fuzes  for  blasting 
shall  be  stored  in  &  safe  place,  appoitited  by  the  chef-mineur. 

57. — Instruments  of  wood,  zinc,  or  copper,  shall  alone  be  used  to 
introduce  the  cartridge  into  the  ahot-hotes  and  to  stem  them. 

The  raatcriul  used  for  stemming  must  not  be  capable  of  producing 
sparks. 

08. — No  shot  miaaiug  fire  shall  be  unstemmod. 


Article  2. — Ruk»  to  b«  Observed  in  Fiery  Mines. 

60. — Unless  previonsly  authorised,  the  use  of  explosives  is  pitihibited: 
1°  In  all  fieiy  mines,  for  blaating  the  ooal  { 
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2"  In  uiiuM  of  ibe  Kucimil  and  liiinl  cluHM: 

A.  For  driving  the  upper  rei.iirti  air-way ; 

B.  For  exploring  jiIactR  in  scams  vcniilBtwJ  by  a  descending 

air  current ; 
0.  For  all  sione  drifts,  wlicu  it  is  expecwd  that  these  work- 
ing are  about  to  hole  into  gonf  uud  generally  any  working 
in  which  gas  might  ho  Accumulated; 
8°  In  mines  of  Ihe  third  cIbss  : 

A.  In  Et«*ui.-  drifts,  when  they  arc  about  to  cat  a  scam  nibject 

to  sudden  outbui-f^ts  of  gas ; 

B.  In  warns  tuhjcct  to  andden  outburstii  of  gas,  for  making 

height  iind  wurking  on  stonv  in  plac«s  which  are  oot 
Tentilnted  hy  »  ctirrent  of  frcnh  uir  which  tuu  not  passed 
over  any  phtcv  in  actual  course  of  working. 
60.— The  use  of  explosives  i»  subject  to  the  following  rnlea : 

1°  Ko  substance  sliall    Ik  used    for  their  igoitiou  capable  or 

huruiiig  with  flniue. 
2"  Shots  shall  only  he  tirul  at  titnea  when  there  are  ootapam- 
tivety  few  trorkmen  employed  iu  the  adjacent  workings,  Mid 
alter  oscertaijiiug,   by  an  examination  uf  the  fluiue  of  the 
himp,  that  there  is  no  gas  in  the  surrunnding  air. 

This  examination  eball  be  made,  before  Clie  ignition  of 
each  shot  or  of  each  group  of  shots,  by  a  competent  persoD 
appointed  for  the  pnrpoee  hy  the  manager  of  the  mine. 
61. — In  mines  of  the  second  and  third  classes,  only  one  shot  may  be 
ignited  at  ii  time  in  oiidi  working  plane,  nnless  the  ignition 
of  the  shoes  be  simultaucousty  effected  by  electricity. 


CHArrUR   V. — DAXOEROUt)   AOCUHULATIONS   OF   WATER. 

BS. — Lesaees  of  mines  are  required  to  carefully  collect  all  informatifm 
relative  to  the  prmition,  extent  and  depth  of  old  workings  and  natural 
accumnlations  of  water  (water-hearing  laalts  snd  fissures)  which  may 
exist  within  the  area  or  iu  the  ueigbbciurbood  of  their  royalties. 

68. — Boring  iu  tlie  coal  or  in  the  stone  is  compulsory,  whenever  there  is 
cause  to  sospect  the  existence  of  accumnlations  of  water  in  Ute  vicinity 
of  the  working  places. 

The  number,  length  and  direction  of  die  boreholes  shall  be  d«t«nnin«d 
by  tlie  manager  of  Lhe  mine,  according  to  local  circumstuioei,  taking  into 
special  consideration  the  thickness  and  the  composition  of  the  beds,  the 
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hnrdness  of  tlie  coal  iinil  rockii  to  !«  bored,  tlic  tiiapoBition  of  the  working 
placcn  and  the  prcaiimed  prcmurc  of  the  nocamulntion  of  water  it  m  expected 
may  be  cucounU-rcd. 

64. — Diuinff  the  continuatitm  of  the  boring,  the  vrorkinen  sliiOl  alwaja 
have  within  thtir  rciirh  the  necessurjr  appliaoces  for  immediately  cloBing 
np  the  iKireholM,  if  i-cfjuirRtl. 

65. — Before  drawing  oil"  an  aocnmulalion  of  water,  the  manager  of  the 
mine  shall  adopt  every  ncccseary  precaution  for  the  protection  of  tha 
workmen  IVom  any  nocidcnl.  which  might  result  from  thift  ui)cratioti. 

Fc  shall  record,  in  the  regii-tcr  which  is  horcnfter  directed  to  he  kept 
by  rule  G7,  the  precautioaary  directions  which  had  been  decided  upon. 

fi6. — The  perstmi!  responsible  for  the  Biii>ervision  of  the  work  of  the 
borers  shall  be  designated  in  the  register  of  the  workmen  ;  and  they  shall 
report  the  condition  of  thu  borehole*  to  the  chof-minenr,  before  the  arriral 
of  each  shift. 

6". — A  register  shall  be  kept  recording  the  position  of  the  boreholes 
in  each  working  place. 


CHAPTKE  VI. — rOSTROL  OF  THE  WOHKMEIT. 

urvisioN  I. — ntsctPLisE  or  the  woukmen  in  ali.  MoiBa. 

C8.— A  daily  register  shall  Iw  kept  at  every  mine  of  the  workmea 
employed  in  ttie  workings, 

69. — The  descent  or  working  in  mines  of  boys  under  12  years  of  age 
and  of  girls  under  14  years  of  age  is  prohibited. 

7i>. — No  pereou  KlialL  enter  or  he  admitted  into  the  mine  when  intoxi- 
cated or  suffering  from  any  aickneta  or  infirmity  which  may  endanger 
his  life.  Xo  person  unacignainted  with  the  working  of  mines  ahalt  be 
allowed  tu  enter  wiltiout  thv  iicTmission  of  the  manager  or  witbont  being 
accompanied  hy  an  experit-nced  workman. 

71. — Every  workman  who,  by  inBntHjrdiuation  or  diaobedicnee,  shall 
have  offended  against  the  rules  established  by  the  mnnagcr  of  the  mine 
for  the  safety  of  worktneii  and  property,  shall  be  prosecuted  and  punished, 
according  to  the  gravity  of  the  circumHtunees,  pursuant  to  the  provisions 
of  the  present  rales,  without  prejudice  to  tlio  penalties  which  he  may 
have  ittcnrred  under  the  article*  of  the  Penal  Code,  commencing  from 
No.  418. 

The  rules  shall  be  drawn  up  a&  special  rules,  which  shall  be  submitted 
for  the  approval  of  the  "Dt'putalion  Permanento"  and  the  Inspectors 
of  Mioes. 


27f; 


KBIT   Ml.vnO   R1 


DIViaJON    II. — BPKTIAL    R3CA1IIKATI0N  OV  THK  WORKINOa    [» 
FIERY  HnCES. 

72. — There  ihall  be,  for  each  part  of  a  fiery  mine,  n  chef*iainear  (cfacf- 
porion  or  ovet-man)  cliargcd  with  the  daily  BiipervisioD  of  Lhe  venltUtion, 
lightiTifT,  and  workings  which  nre  carried  nn  with  the  nwiistanceof  powder 
and  of  ether  explcmivce. 

The  clief-inineur  tthall  bo  assusbcd  in  Ihc  pcrfOTmaTice  of  Lib  duties, 
by  Biich  0  number  of  aouft-chcfs  (porions)  and  of  sun'tillnnta  u  may  be 
required  from  the  extent  of  thf  workings,  the  nuture  and  the  ({Dantity 
of  the  gas  which  is  given  off  and  the  amount  of  sufety  affurdod  by  tlia 
aystcm  of  ventilation. 

73. — The  chefs-mtneurs,  sons^hefa,  and  gurvdllanta  dull  be  so  nonit* 
uated,  by  the  mannger  of  the  mine,  in  the  register  of  workmen. 

Thoy  shall  not  in  any  case  be  interested  in  tlie  carryii^  out  of  the 
work  which  they  arc  appointed  to  insytcct. 

14. — Under  the  charge  of  the  chefu-mineurs  and  soiia-cbcfa,  th«  Bur- 
veillaute  in  each  port  of  the  mine  assigned  to  them,  are  directed : 

A.  Kot  to  allow  any  bIiIH  of  men  or  pitrtion  thereof  to  hare  acoem  to 

the  workin;;;?,  especially  aft«r  holidays  or  RtoppagM,  tiotil  they 
are  oertaiii  that  the  nir  m  pure,  that  the  ventilation  is  sutticiently 
active,  that  utt  is  in  order  aicd  that  no  apparent  cooae  of  danger 
ta  the  workmen  existji;  to  watch  the  oxccntion  of  the  pre- 
caution* ordered  by  lhe  regulations  concerning  the  nae  of 
exploKives :  to  carefully  examine  the  nir-wiiya  and  to  emare 
their  maintenance  in  good  cimdition : 

B.  To  keep,  during  the  conrse  of  their  shift,  a  awict  watch  in  ih« 

face  and  in  the  tr»Te1liiig  ruad«  on  the  mode  of  using  the  lamps, 
the  hewing  and  putting  the  products  of  the  mine,  the  working 
of  i>he  doiirs,  and  in  iihort  on  everything  miitertal  to  the  wfety 
of  the  mine,  so  far  as  regards  vcntiintion  and  lighting; 

C.  To  report,  for  prosecution  uud  puniidiraeut  nooordiog  to  the  Rravity 

of  the  case,  all  {)cr8onfl  guilty  of  hreauhes  of  the  rules  for  ttui 
safety  of  the  mine  and  the  discipline  of  the  miners ;  to  act  in 
Lhe  Bunic  way  with  roipect  to  all  workmen  who  shall  )«  fiMiiul 
carrying  a  pi^w,  mutches,  tlint  and  steel,  or  any  article  captble 
of  producing  light,  in  the  workings  where  the  use  of  nfbty 
lamps  is  oompulsory ; 
Z>.  To  stop  working,  oud  cautiously  direct  llie  withdrawal  of  the 
workmen,  in  the  case  provided  for  by  rule  5),  or  wbcnenr 
any  olieok  oct'inv  tu  the  ordinary  aiu»nut  of  vetitilaliocu 


XKW  Jiixisr;   RKOUr-ATloss  or  BRIXllUH. 
CHAPTBK  Til.— TBMPORAUY  ARttANGEMBNTB. 

75. — Th«  "P^putattoQs  Fermitoeatefi  des  C-oiuseila  Provmciaoi "  maj 
give  time  or  conditiomil  exemption  from  the  strict  enforcement  of  the 
preceding  regulalioris,  when  requested. 

The  "Mioiutre  de  Tlutirieur"  will  decide  auj  appeals  which  may 
iirise  rroin  the  douisions  of  the  "  Deputations  Permaucntes." 


I 


I 


PART  IL— SPECIAL  ARRANGEMENTS   FOR  THE  PREVENTION  OP 

ACCIDENTS, 

76. — When  the  eafetv  of  the  mines  or  of  the  workmen  is  endBii^ered 
hy  anj  cntise  vrhateTcr,  the  lessee  of  the  mine  or  his  agent  w  required  to 
give  immediate  uutice  to  the  lusjx-ctor  of  Mtne«. 

Tlie  lDS|icuLor  shuU  proceed  to  the  mine,  without  delay,  lo  arrange 
with  the  manager  as  to  the  raeans  to  be  adopted  for  avoiding  the  danger. 

Wlien  the  lessee  of  the  mine  or  the  manager  rcfugea  to  carry  out  the 
means  deemed  reciuisite  by  the  Inspector,  the  Utter  shall  report  it  to  the 
Governor  of  the  Pmvinue  niid  Bend  him  ii  copy  of  what  he  oonsiders  oug'ht 
to  be  done. 

The  *' DL^putation  PerniHnentc"  shall  hear  the  lessee  of  the  mine  or 
his  agent  duly  Bummoned,  and  shall  order  the  neceaaary  arrangements  to 
be  mode  hy  a  decree,  which  shall  be  mihmitted  to  the  "Ministre  de 
riuterieur,"  for  approval,  if  there  is  cause,  after  having  takeu  the  opiniou 
of  the  "Cunseil  deti  Mines."  If  the  luspeetor,  in  hia  report,  states  that 
the  case  is  urgent,  tho  "■  Deputation  Permuucntc  "  shall  order  its  decree 
to  be  provisiomilly  carried  out,  without  being  compelled  prcnoualy  to 
hear  the  lessee  of  the  mine. 

77. — Wheii  an  Inspector  in  examining  a  mine,  discoverB  a  source  of 
imminent  danger,  he  bIiaII  mivke,  upon  hia  own  responsibility,  the 
uecessary  oi-ders  to  the  local  authorities  to  be  carried  out  at  once,  in  the 
way  he  may  deem  iieecBsary,  as  in  the  case  of  a  highway,  when  there  is 
immiueut  diinger  of  the  fall  of  n  building. 


PART  lIl.-nrLE3  TO   BE   POLLOWKU  OS  THE  OCCURRENCE  OF 

ACCIDENTS. 

7S. — Every  Hceideiit  occurring  in  mines  or  in  the  buildings  im- 
mediately connected  therewith,  in  consequence  of  which  one  or  more 
persons  have  been  killed  or  eeverely  injured,  shall  be  immediately  reported 
by  the  lessees  to  the  Inspector  of  Mines. 


«7« 


xew  snxiKO  sumtlation-r  or  mn/iicif. 


Severe  wounds  incEudc  all  injuries  which  are  of  iuch  a  natnrc  tM  to 
cansp  the  denth  or  to  interfere  with  the  ordinary  etnnloyment  of  the 
workxaan. 

70. — A  similar  obligation  is  prescribed  upon  the  leasees  in  the  case 
where  the  accident  compromisee  the  eaiciy  of  the  workinga,  of  the  minerals, 
or  of  the  bniMiiip:8  npon  the  gurface, 

8t». — When  any  of  the  occaiTencea  nanied  in  the  two  preoeding 
r^aktions  come  to  tlic  knowkdge  of  the  Inspector  of  Miuea,  he  shall,  if 
he  think  proper,  go  to  the  nine,  enqniro  into  the  cause  and  prepare  a 
written  report  npon  it. 

He  may,  in  caae  of  imminent  danger,  make  n;^ai«itioQ8  of  tools,  of 
horses  and  of  moti,  and  ^ive  the  nocesfiarj-  orders  for  the  reecne  of  the 
workmen  and  the  safclj  of  the  mine. 

These  orders,  and  Ihv  tictvi^sary  measures  for  averting  fre^  dangcrv, 
Bhall  be  carried  out  under  the  direction  of  the  manager  of  the  mioe, 
Bubjcct  to  the  cuntrol  avui  approval  of  the  Inspector  of  Mines.  In 
case  of  non-agrccmcnt  a»  to  tlic  mcaaurca  to  be  adopted,  Uie  opinion 
of  the  Inspector  of  Mines  shall  prevail. 

81. — Leeaocs  are  required  to  provide  their  mines  with  mcvlicines  »nd 
appliances  for  firet  aid  to  the  injured,  in  ojnformity  wiDh  the  instractiona 
which  shall  be  iesaed  bj  the  "Ministrc  do  I'lnt^ricar." 

82. — One  or  more  aurgcnna  alinll  be  attached  to  each  mine,  in  propor- 
tion to  it«  BIEC. 

6S. — The  lessees  and  mana^era  of  mines  adjacent  to  those  where  an 
accident  has  occurred  shall  supply  all  the  means  of  assistance  which  tbej 
have  at  their  oomnmnd,  cither  with  men,  ur  in  any  otlier  manner,  sobjeet 
to  indemnity,  if  neceuiary,  from  the  parties  liable. 

84. — '(Vhen  the  impossibility  of  reauhing  the  positions  where  the 
bodies  of  the  workmen  who  have  been  killed  in  the  workings  has  liern 
ftsoertaincd  by  the  Inspector  of  )1  ines,  the  manager  of  the  mine  is  reqnired 
to  give  notire  of  it  to  the  Bni^master  or  other  officer  of  the  Oo\-em- 
meut,  who  eliall  prepare  a  written  report  nod  forward  it  to  the  "  Pro- 
cnrcnr  du  Roi"  who,  with  the  auUiorisation  of  the  Court  of  Jutf.t«>, 
i^U  8CC  that  this  oertificate  is  annexed  to  the  register  of  the  ^tutn^iril. 

85.— Tlie  costs  of  th«  6rst  asgistancc  given  to  injured,  drowood,  or 
Boffocatcd  workmen,  and  the  restoration  of  tbe  mine,  ahtdl  be  at  the 
expense  of  the  leasees. 

86. — The  Inspectors  of  Minnt  shall  forward,  with  the  least  possible 
delay,  to  the  "  Frocureur  da  Boi,"  the  written  reports  which  Ihey  shall 
nuike  npon  each  aocident. 


XKW  M[»i.VU   UbGU:>ATlUN6  OF  VIEUiWiL 
PAItr  IV.— DENKIUL  ULLES. 

S7. — LcsBCM  of  minp-s  shnll  afford  every  fticitity  to  the  Insijectors  of 
Minofl  for  visiting  tlie  workings  and  particularly  for  Tisiliiij^'  all  places 
which  may  i-cquire  any  fijiecial  tXHinirjatiun.  They  ahall  produce,  at  their 
requoflL,  the  plans  and  rcg;i8ter8  provided  for  by  part  T.,  chapter  I.,  of 
the  present  repiilationa,  and  the  register  of  wyrkrntn;  they  sbiiU  furuish 
every  informatioQ  as  to  the  conditiou  and  prn^i-euH  uf  die  workinga  ;  in 
exainimitkiDS  underground,  they  Bhall  cnuae  them  to  be  accompanic!  i  by 
the  mnnfigera  or  snbstitutf-s  whose  ftwistanci?  may  be  required,  in  supply- 
iiag  the  neceeaory  iuformation  for  the  perforuaance  of  their  duties. 

88. — A  register  Bhall  be  kept  nt  each  mine  exclusively  intended  to 
receive  the  rcmarki  and  advice  af  tho  Inh-poctora  of  Miiiea, 

89. — Every  lessee  of  miues  <jr  his  legal  rvprtuentJitive  shall  register 
aa  office  ia  the  province  where  the  miuc  ia  situated  and  muke  tbiy  office 
known  to  the  Oovernor. 

In  caeea  where  the  royalties  extend  over  several  provinces,  this  infor- 
mation shall  bo  given  to  the  Qovemor  of  each  of  these  provinces. 

90. — Persona  committing  breaches  of  the  above  regulationfi,  even  when, 
they  have  not  been  followed  by  accidents,  shall  be  prosecuted  and  judged 
in  accordimce  with  Tibre  X  of  the  I^aw  of  '^p^i'  -^»  ISlo,  I'cspecting 
minea,  quarries  and  vrurka. 

91.— Frotii  the  date  of  the  present  decree  coming  into  operation,  all 
the  genci-al  and  provincial  rules  relating  to  the  eubjecte  which  form  the 
matter  of  this  decree  are  abrogated  aa  rcganls  miues,  with  the  exception 
of  article*  3,  4,  5  and  7  of  the  Imperial  Decree  of  January  8,  1818. 

92. — The  " Ministi-e  de  I'lnterieur"  k  charged  with  the  eitjcutioa  of 
the  present  decree. 


APPENDIX. 


IXSTKUCTIONS  FOK  fAUBYING  OUT  THE  8PKC1AL  RRGULATIONS  AS 
TO  THE  KEEPING  OF  PLANS  AND  THE  LIGHTIXG  OK  MINES. 


I. — PLANS. 

A.^The  plansof  the  workings  rcquireil  hy  the  firet  rule  of  the  general 
r^liitions  ))hal]  ctmsiist  of  a  horizontal  projection,  of  a  vertical  prnjection 
and  of  Tcrtical  Bcctions  jinasing  throngli  the  pits ;  they  shall  show,  as 
exactly  and  as  cleurly  as  posaibk,  the  position  of  the  workings  and  the 
couditiou  of  the  seams  being  worked. 

VOL.  xuir^-urt.  ^  '^ 


When,  however,  this  result  am  be  obtained  by  lueaiu  of  tiKuru 
inMTi1.)C()  upon  the  horizontal  projection,  the  Tertical  projectlotu  may  be 
dispenaod  with.  These  Sgares  tire  to  indicate  distanoeH  i;it.hor  IVoiii  tho 
level  of  the  sea,  or  from  the  month  of  the  pit  whoM  altitadc,  in  tida  caae, 
ha»  bevii  determined  with  refrard  to  the  8ei\  level. 

The  iiumbora  of  ttie  stutions  and  the  correaxKindioK  pages  of  the 
register  of  progress  sHaW  be  noted  ulong  the  position  of  the  drifta,  pits 
and  staples  (totirets,  bnrquins  or  bouxtays). 

The  cxhauGt^  arena  shall  be  colom^  grey :  the  boandaries  of  eoch 
yeur's  wurkiugB  shall  be  ehuwn  by  means  uf  h  border,  infiido  of  which  the 
date  of  the  year  in  which  It  vna  worked  \»  to  l>e  writu-n. 

B. — The  paper  used  in  the  making  of  jilans,  ithall  tiav«  a  Mehl  area 
of  '90  m.  X  '60  m.,*  divided  iabo  Bquores  of  -10  m.t  tqnare.  Each 
line  of  the  network  Bihull  have  a  sign  (letter  or  figure)  to  rauilitatc  when 
necewary,  tbe  joining  of  the  sVsts  together. 

The  short  side  of  the  ebcets  shall  be  parallel  to  tbe  diroctioD  of  the 
meridian  need  for  the  plotting  of  the  plana. 

0. — The  registers  of  pmgrciw  Khali  l>c  kept  ro  as  to  fumi&h,  ut  lent, 
the  ioformatiou  required  in  the  folloiring  table: 


ZMa. 


Oboksm  or 


iMtiatm  or  taa 


Rtimarkt. — These  are  relative  to  the  (x>m]x«ition  of  the  atmta,  their 
conditioQ,  and  faulta;  and  to  phenomena  or  fuels  whii-h  may  be  uwftilly 
recorded  for  the  infumiation  of  iho  lessee  or  the  safety  of  the  mine. 


■  U'-U'uicbes  K  xa-62  ineliM.— 31.  H'.  IL 


t  3iKl  iiirliM.     U.  W,  R. 


SftW  KIKTXO    REOOTATIOXg  OP  BKI^OIUSI. 


n. — LIOHTISO   OP   FIBBT  MINB8. 

I.— Drawing  No.  1'  aliews  in  full  sigc  the  Miiooeler  type  of  lamp. 

The  dimetiRiotiR  and  forms  of  the  eseeutial  parta  of  thia  Uiu^  ure  ae 
follow : 

A.  fliitfs:  cylindrical  ring  fiimisbed  at  its  ends  with  raetallio  ring 
sodtets,  tim  upper  socket  covering  the  edge  of  the  horisontal  gauze  : 

Kxlerior  diameter  60    mil.  (i-^Gi  inches) 

Thickness  flj    „    (  -gifi      ..    ) 

Height,  includiag  the  bwer  socket,  at  ninst     62      „    (2-442      „     ) 

/J.  Internal  chimney  of  thin  iron :  conical  tube  widened  into  a  bell 
shape  at  the  LiBse : 


r 


Interior  dinmeter  at  the  top,  at  moat  ... 
Interior  diameter  at  the  hftse,  at  moat  ... 
Interior  diameter  at  the  commence  moat 

of  the  widening,  at  most        

Height  of  the  ptirt  nf  the  chimney  above 

the  honzuntal  gauze 

Height  of  the  ptut  of  the  chimney  under 

the  horiKoatJil  gauze,  comprislog   the 

widening  into  a  bell  shape  at  the  bn^e 
Height  of  the  widening  into  a  bell  shape 

at  the  hose       

Distance  nT>m  the  btiae  of  the  chimney  to 

the  top  of  the  wick  tubo         


10  mil.  (  '894  inches) 
30 


86 


&0 


27 
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C  -Rfie 

t. 

C  Cap  or  cover  of  wire  gauze :  a  closed  envelope  of  almost  cjUudrical 
form,  Eurmonntiug  the  glass : 

He^ht     109  mil.  (4-291  iuohot) 

D.  Wire  gaozos  (of  the  cap  and  of  the  horizontal  ganze),  made  with 
win»  of  at  least  ^  of  n  millimetre  (^th  inch)  in  diameter  and  having  at 
lee^  144  meshes  to  the  sqnin'e  contim6trc  (!)3A  meshes  to  the  equare 
inch). 

*  The  drawiiigH  of  Uiam  l«np>  nn  »d(l«i]  to  thu  Iklf;kii  iifgulaUoiu,  but  ure  lilen- 
tlc&l  with  Uio  drawlgi)^  ift.tavhcd  tii  u  pnivtuiii  Imv  <ii  iluni!  17,  II^H,  uttJ  umiii  nf  tlinae 
ilniwtn^  tvniv  n.'imKliKt.'d  ou  a  suuilliir  n'lil-t  in  Vnl.  X\IX.  of  t)»>  Tmouetionii. 
Drairinf:  Nn.  1  in  Pint*  X I X.,  Klif.  1 ;  DrBwing  No.  2  U  "ot  •Iipwh  ;  ihvH-iii^  No.  3  1« 
PlM*  XIX.,  Fig.  »;  wid  l>niwiiiK  No.  -t  b  PUt«  XX.— U.  W.  U. 
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KBW  srnrrxo  segvlitioks  of  belgiux. 


U. — WiLb  the  vi«w  of  lei>4(;iiiDg  the  diBicultitis  that  ogcor  in  practice 
from  tbc  rigortiDs  obserralioti  of  the  diineiuiona  preaoribod  above,  the 
following  variations  are  alloved  (see  Drawing  No.  2): 

A.  For  the  extcraal  dlflineter  of  the  glass :  I  millimetre  ('OSS  inch) 
more  or  less ; 

B.  For  the  thictcQess  of  the  sides  of  the  glaM :  |  milUmotTe  ('019  inch) 
lenor  2  millimetres  (-dTS  inch)  more ; 

C.  For  the  length  of  each  of  the  parts  of  the  chimnc}-  mcDumng  from 
the  horizontal  ^nze,'  ns  well  as  Jbr  the  distance  which  BCparate«  tbc  baae 
of  the  chiniuev  from  the  top  of  the  wick  tube  :  2  miUimetres  (itTS  inch) 
more  or  Ies8 ; 

D.  SupprcssiuD  of  the  widening  iuto  a  bell  Bbapc  at  the  base  of  the 
chimney  :  (he  lower  diameter,  in  this  case,  not  exceeding  26  millimetrw 
(1-024  inches); 

E.  For  tbc  height  of  the  wire  gaou  cap :  4  miUimotreB  ('157  indi) 

more  or  lew ; 

F.  Reduction  of  the  diameter  of  tbc  wire  of  the  gauze,  to  ^  milli- 
metre (Vs^^  inch),  when  the  nntalwr  of  mcshcB  attAins  or  exoecdfi  225  to 
the  square  centimetre  (l.iM  to  lite  square  inch). 

HI. — Drawing  No.  &  shewR,  in  full  aize,  the  Hneaelcr^odin  lamp. 
Th«  iDSlructions  giveu  under  part«  I.  oud  II.  apply  to  the  diineoBioits 
and  forms  of  the  essential  parta  of  this  lamp. 

lY. — Drawing  No.  4  abews,  to  the  scale  of  half  the  natural  aize,  the 
Hneaeler  lamp,  large  rIzc,  for  the  fixed  lighting  of  shafta. 

The  dimenaions  and  forma  of  the  enential  part*  of  thia  Ump  are  ■> 
follow  : 

A.  Cylindrical  glass: 

Interior  diameter  ...  60   to  70  millimetrca  (2-a64  ina.  toS-758  ins.) 

Thickness ft^to    6         „         ( -S16   „    to    StA  „  ) 

Height,  at  moat    ...  100         „                             (8-937   ,.  ) 


B.  Conical  cliimney ; 
Diameter  at  the  top,  at  moat 
Diameter  at  the  baee,  at  moat 


15  millimetrfis  (  *591  inchea) 
86         „  (l-STt      ,.     ) 


*  The  diiuiney  !•  only  llmllcd  in  lirlght  «1mv  tlw  boriionlal  |pinM>  in  amW  to 
fadliuttr  Ihc  ptftininiliuii  for  Rrvnluap  >l  tki*  roof  at  the  oicai-mtiua*. 
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Height  of  the  part  above  the  horizoutal  gnaze  :  at  lenat  90  millimetres 
(,2*5  4fi  incliee),  when  the  mean  of  the  dianieteni  at  the  top  aui)  at 
the  bttse  doen  not  cxcceiJ  SO  mjllimetrefi  ('788  inches >,  and  10  milli* 
metres  {-393  inches)  of  increa&B  for  each  millimetre  ("OSO  inchesj 
ia  oxoess  of  this  mean.* 

Height  of  the  pait  btlow  the  horisontal  ganzc  :  to  be  ut  least  equal 
to  half  the  Jistftiice  of  tho  aaid  gaune  from  tbe  top  of  the  wick 
tnbe.t 

C.  Wire  gauMS : 

The  Bume  giiu?^  as  for  lamps  of  ordiaary  make.J 

*   It  fnlli>ws  (liAit,  f»r  Hir  iiiMxiiniimdinuii'tiT*  «F  15  milliiiurlrea  {'o^l  uh-Iii'wJ  at  Clie 
top  And  of  3Ji  Riillimctrv*  (1379  ine!ie»)  at  tlie  baw,  tlin  height  of  tb^  pittt  of  tbe 
MiimTiej'  abuve  the  hnriMntal  (fanxe  tboulil  Iw  at  leaat  140  mnHiiwtmR  (S'&lf!  ihcIim): 
e0  4^(Z&-2f))><10-HU  m)IIinirln'«(3'&16't'(-985--7IW)><  10-6-&16  iiictif*). 

\  Tnkiiig  till'  mne  i>F  a  Ininp  fiirnlnhHl  with  a  ghua  of  lOU  millimvtm  (3'037 
Enrhei)  in  tjvi^lit  uiiJ  |>iTivided  with  a  wick  tube  ^U-vatMt  24  miHimotma  ('945  inchoa) 
aUive  Ihv  lower  nljtv  <if  thw  kUki,  the  iIUIudcc  fivui  tli<;  biwe  of  the  chimney  Ui  tW 
honuitital  irniiui  uihsI  tw  at  least  balf  gf  76  miUimetrea  {£'093  iiicbca),  or  at  teait  39 

inillimctrei  (I'^SS  incliM) : 


100-24 


3  »37-'&l5 


38  milliiiictrM. 


(■■laCinchea 


\  Id  order  tu  pTvvenl  tho  horizontal  panxe  of  tlte  cap  becontlng  quickly  iinpairad 
abcvvv  tliv  chiiuML-y.  the  lulti-i'  can  bv  furtitnlicd  witli  a  tUlii  Iron  uhlelil  (6t«  Druwing 
Nu.  \),  littoudcd  In  hrunk  tUi*  vurrvnt  of  liut  lur  a  little  bciivatli  tLv  (aid  eanu. 


The  Sbcrctart  read  the  following  description  of  the  "  Pieler  Safety- 
Lamp  :"— 


THR   PIELER    IJIMP,  AND  MODES  OF   IN1)I0ATIN«  THE 
PRESENCE   OF   SMALL  QUANTITIES  OF  FIRE-DAMP  IN 

MINES. 


The  danger  sliown  by  the  German  experiments  to  accomirany  &d 
admiitnrc  of  a  certain  qiiautity  of  coal-dnst  in  the  atnioaphorc  of  a 
mine  coiitniniiig  very  smalt  qiiitriUties  iif  gats  t'uema  to  indicate  the 
necessity  of  having  some  reliaWe  daily  record  of  the  nctnal  qnantities  of 
gas  contained  in  the  ordinary  atmosphere  of  the  mine,  in  diOerent  piirtj 
of  the  workingii, 

HeiT  Pieler  hna  invented  a  very  aimple  instrument  for  withdrawing 
average  Gamplea  of  air  frum  the  mine,  uviir  periods  which  can  t>e  varied 
at.  pleasure.     S(;c  Plate  XL. 

Fig.  8,  a  and  b,  are  two  veascia,  holding  about  15  gallons  each  ;  e  is  a 
cock,  which  allows  water  to  run  from  the  top  veseel  into  the  bottom  one 
through  the  pipe  ■(/,  and  e  is  a  pipe  which  allows  the  water  to  run  out  of 
the  Iwttom  one  whenthecock/is  op*^nwl,  iitltrr  tlie  manner  of  a  clepsydra. 
The  cock  h  and  the  pipe  ff  communicate  with  that  part  of  the  mine  fi'om 
whicli  the  sample  of  air  is  required  to  Iw  taken. 

To  use  the  appanttUB,  the  top  ciBtern  a  is  filled  with  water,  the  cock/ 
is  closed,  and  t?ockB  c  and  h  are  opened.  Water  wilt  then  descend  into  the 
lower  vessel  and  displace  the  air  through  the  cock  h.  Wh^u  6  is  f\ill,  the 
communicnltoii  with  thu  upper  vee.»;l  is  closed  by  the  cock  c,  and  thu 
cm-k  /  in  then  otrfncd  in  eiich  a  way  that  only  a  givi-n  (jiiarility  will  eactipOj 
Buffieif  nt,  aay,  to  empty  the  lower  veaael  b  in  'H  hours. 

It  K  evident  that  as  the  water  ia  lonui-^I  in  the  oistem  b,  airunll 
come  in  from  the  workings  through  the  cock  A,  and,  at  tlic  end  of  L'4 
houre,  tlie  cistern  b  will  nmtain  an  average  of  the  atmosphere  that  has 
prevailed  where  the  opfining  of  the  pipe  g  has  been  inserted  during  that 
poriud. 
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For  cxamin&tiotiB  of  minute  quantities  of  gas  mixed  nith  sir  the 
flame  of  hjdrogf^n  hm  Ix^en  found  suiierior  to  that  of  auj  otjier.  aod 
Fig,  2  ehuws  an  apparatus  whercbj  hydrogen  gas  may  be  eofilj  made. 

Iq  ibo  inner  gl&fs  cyLintlt-r  r,  is  placed  a  bottom,  full  of  liolea,  which 
carries  the  grains  of  the  zinc  filingB  for  mnViog  the  liydrogen.  Weak 
Bulphnric  acid  is  poured  innidc  the  outer  glass  d,  nud  the  prenure  of  the 
hydrogen  produced  is  kept  bock  so  loo^  as  the  esCApo  of  the  gas  through 
the  ujiper  end  i»  etopiied  by  the  glass  oock  a.  When  t!ie  gas  is  allowed 
to  Tiasa  out  of  the  cock,  the  snlphuric  acid  pa£sc8  into  the  inner  cylinder, 
in  prnportion  as  the  gas  is  allowed  to  escape,  and  it  is  possible,  bj 
regulating  the  cock,  to  get  an  even  production  of  gas. 

Fig.  i  shows  the  ap|iaratQ8  for  utilising  the  two  inscrnmenta  alreadj 
dcncribcd.  a  is  a  gliuw  cylinder,  standing  npon  a  wooden  stvid/;  an 
inner  pipe  e  commnnicW««  with  the  cock  rt  on  the  top  of  the  apparatus 
for  making  the  hydrogen,  shown  in  Fig.  i.  The  cock  A  and  pijie  t  oam- 
intinicate  with  the  cock  A  and  jiipc  g  of  the  cistern  sliown  in  Fig.  »,  ao 
that  when  water  is  pa.<)sed  out  of  the  cistern  n  into  the  bottom  cistern  b 
by  means  of  cock  c,  the  displaced  air  taken  from  the  pit  is  passed  throngh 
the  pipe  i  into  the  receiver  d,  which  snrninmls  the  pipe  «i.  so  us  alao  to 
snrround  the  flftme,  at  the  t<ip  of  pi}ic  «,  when  the  gwt  from  the 
hydrogca  is  tamed  on.  The  flame  of  the  hydrogen  is  tberefon-  sor- 
ronnded  by  the  air  taken  IVom  tlie  pit.  f  \s  a  liltlo  mnitstl  chimney,  or 
shield,  which  is  nmred  np  and  down  by  means  of  the  screw  h. 

The  gliutti  cylinder  a  is  tiscd  in  order  to  shut  off  the  flame  fh>m  the 
outside  atmiisphcre.  It  is  not  nen¥«nry  to  hare  this  cyliudcr,  as  tlie  flame 
cau  be  seen  quite  well,  or  even  better,  without  it,  ou  account  of  the 
steaming  of  the  glaiM :  but,  at  the  same  time,  mucli  of  the  sharpness  of 
the  Bppc^mnccft  is  lost  in  the  free  air. 

As  this  apparatus  c»n  only  lie  used  in  the  laboratory,  the  Pieler  lamp 
(Fig.  L)  is  proix>sed  afl  the  best  gab«iitntc  for  ciaminiug  the  air  in  the  pit. 
It  is  oomposed  of  the  usual  receptacle  for  the  burning  medium  a  (which, 
in  this  case,  is  pure  alcohol— C.H.O)  The  Ump  ia  made  Teiy  care- 
fullj,  so  that  no  TH{^M)ur  of  alerthol  can  posaiblj  escape.  The  wick  is 
cylindriciil,  and  made  of  silk  i,  it  is  passed  orcr  n  tube  A,  whi(^  has  a 
small  nut  inside,  and  is  pushed  up  and  down  by  a  screw  c.  A.  conical 
sbieM  f  is  attached  for  protecting  the  eye  of  the  oliecrTcr./iB  the  gauM 
simitar  to  that  of  the  Davy  lamp,  hut  of  nuQsual  length,  in  order  that  the 
cap  may  developc  ii^lf  more  fiwly  inside;  the  top  of  the  lamp  is  «op- 
ported  in  the  usual  manner  by  pillars  y. 
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THE  PIELIiR   LAHF. 

The  receptacle  of  the  spirit  in  made  largo  so  a«  to  Biiffice  for  a  pro- 
longed jonmcy  thrnugh  the  workings. 

According  to  the  eiperioiGnta  made  hitlierto — 

The  CAji  vrith  (  i>cr  trnt.  of  Arc-dainp  i>  of  a  blutih-grej  coloBr,  kod  but 

■liglitlj-  luniiiiouit;  it  bu  a.  lioight  of  1|  inchM. 
With  )  IKT  n>iit.  the  cnp  rcA^hc*  2  iri^lcA, !»  tnnrc  cliarpljr  dcflncd  at  the 

bnttom,  but  fadp^  nwfij  aiim-p. 
With  I  )>rr  ci^iit,  the  op  reached  3  inctitif,  the  «lfro*  ivrc  ahftrper.  and  the 

rolniir  inorp  bine. 
With  1  per  c«nt.  the  cnp  m»c)ibi  3^  inchei ;  edges  mora  sharply  di?flttcd, 

ciiloHr  dr*ixir  blm-. 
With  H  per  cant.  tliL>  cup  rcaclirg  -I  ini.-h(.«. 
With  1^  |H--r  «iit.  the  fnp  rciurlies  -IJ  itichM. 
WUlb  If  pL-r  ociit.  the  cup  rmvlioc  the  top  of  the  lump,  the  Inminodl;  ti 

inrtcaacil  in  proportion,  vid  the  colour  of  tlie  cap  i«  docp  blue 
With  2  per  cent.  tliD  cap  wiiJotis  out  nt  the  top,  and  wltli  higher  percviit- 

b^ch  it  t'oiitiiLura  to  cxjutudj  until  tlic  inner  ^iixr  i*  Bllod. 

Fig.  5  shows  the  apparatua  for  aacertaiaing  the  nmouat  of  carbonic 
acid  gas  that  may  he  in  the  utmosphore  uf  a  pit  ft  is  computed  of  a 
bnrctte  r,  with  glass  cnck  h,  the  long  stem  d  of  the  burette  Iwing  grathmtcd 
to  indicate  definite  proportions  of  the  contenu  of  c.  « is  a  three«way 
cock,  add  g  a  receptacle  for  potosBj/iB  au  iadia-rubhcr  pump  wliich 
drawA  the  air  to  be  Mpcrimcntcd  cin  into  the  burette  through  the  cock  A. 
"VVbeu  that  is  full  the  cock  e  is  cloeed,  and  the  conteuta  of  c  arc  iu  I'rco 
commtinication  with  the  potaaa  in  g.  The  contentei  offf  and  e  arc  then 
shaken  together,  ao  aa  to  mix  them  as  mnch  as  possible,  when,  if  there  ia 
any  carbonic  acid  gas  in  the  burette  r,  it  will  have  been  alworlicd  by  the 
potass,  and  its  place  will  be  occupied  by  n  portion  of  the  fluid  passing  out 
of  g  into  d,  and  wlipii  j  is  move*\  up  or  down  90  that  the  top  of  the  fluid 
in  _?  is  on  a  level  with  ihat  in  J,  au  that  uo  undue  prtfwurc  may  be  exerted 
to  raise  the  level  iu  ti,  the  grudutious  on  tht;  atem  will  iudicate  the  per- 
centage  of  the  gaa  which  prerionsly  cxieted  in  the  mixture,  and  which  has 
been  absorbed  by  the  potass. 

The  pamphlet  iu  which  llerr  Pieler  explains  his  lamp,  contnina  a  copy 
of  one  of  the  monthly  calculations  kept  at  the  Goulcy  mine,  and  which,  us 
it  is  exceedingly  interesting,  the  txauKlotor  haa  added  to  this  noti(«. 
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THE  WOLF  SAFETY-LAMP, 


Bt  T.  W.  BUNNIJfO. 


TsiB  safety-lamp  is  inadp  to  btim  benzine  (C^  H„),  and  la  the  snbjeot  of 
an  exhaustive  report  made  l>y  the  Mines  Iniipt^ctors,  G.  Kreischer  and 
Dr.  CI.  Winkler,  tlie  latter  Professor  of  Clieiiiislry  to  tlw  Hayal  ('ollege 
of  Mining-  at  I^eibui^,  to  the  Ssxon  Royal  CommJasiou  to  iiiqnire  into 
and  revise  the  police  rcpjlations  for  Becuring  the  safety  of  mines, 

Thia  report  treutK  of  tho  sabject  in  n  great  measure  from  a  chemical 
point  of  view,  :in<l  Dr.  Beiieon  1uih  kindly  promisiHl  to  make  tiucli  tin 
abstract  nf  it  as  will  tiring  its  leading  condnaionB  fuirly  lM.'fore  the 
members,  no  that  the  writer  has  now  simply  to  confine  himseir  to  the 
description  of  the  mechanical  arrangement*  of  the  lamp,  which  are 
illustrated  in  Piute  XLL 

The  oil  vessel  fi.  Fig.  I.  which,  ns  usual,  forms  the  bottom  portion  of 
the  lamp,  is  divided  by  a  diaphragm  into  two  cavities ;  one,  b,  filled  with 
cotton  waste  for  holding  the  bemine.  and  the  other,  c,  very  much 
BDialler,  for  holdin*  the  apparatna  which  is  nsed  to  re-light  the  lamp 
without  unBcrewinR  it,  should  it  at  any  time  go  out.  The  benzine  i» 
introduced  through  the  hole  J,  closed  by  meanB  of  a  Bcrew.  The  wick  ia 
circnlor  and  about  ^  of  an  inch  in  diameter,  and  is  brought  np  throngh  a 
amall  tube  «;  a  amall  conical  regulating  cap  /,  moved  up  and  down 
by  a  screw  ff,  regulates  the  height  of  lUv  Uame,  which,  as  thia  screw 
traverses  a  small  tube  in  the  oil  vessel  a,  can  be  raised  at  pleaaure. 

Figs.  5  and  C  show  the  mode  by  which  the  lamp  is  unlocked,  a  is  a 
magnet,  and  6  is  a  nmall  plate  which  can  rotate  round  its  centre ;  by 
pliw-UDg  the  lamp  in  Hie  poisition  indicated  iu  the  figure,  so  that  the 
nnnic-plate  is  ht-iftcen  the  legs  of  the  magnet,  Fig.  5,  the  apring'  e  is 
withdrawn,  and  the  bottom  can  be  unscrewed.  It  will  be  seen  by  the 
fihnp^  of  the  spring  and  notches  that  the  magnet  ia  not  necessary  to 
enable  the  bottom  to  be  Bcrewed  on. 

The  relighting  a]i]iaratus,  Figs.  A  and  4,  consists  of  abraas^heet  frame 
//.with  an  oval  projection  e  round  it  aliout  two-thirdsfrom  the  bottom,  with 
&  hummer  /  bo  faHtt-ned  on  to  the  Irame  iit  b  thai  it  forms  n  spring;  k  ia 
a  strip  of  p!q)er  with  f^ilniiuaung  sjwta;  II  are  two  slots  in  the  frame  h, 
which  serve  bh  gnide«  to  the  sliding  piece  ni,  with  its  rod  m'  running 
duwu  one  side  of  the  frame  and  guided  in  the  tnlie  "  :  gq  are  tnv  luilea 
in  liie  hammer ^i  in  which  works  a  tri^er  x  atuiclied  to  m  by  a  piu,  thta 
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trigger  w  kept  in  its  place  bj  the  spring  p.  WbeD  wi  is  dmwQ  down  in 
the  poiition  shown  in  tlie  figure,  the  trigger  enters  into  the  lower  hole  q  of 
the  Iiammcr  j^  auil  when  m  is  forced  up  the  toe  gives  way  and  forcefi  ihe 
ipring  p  against,  the  fulminating  pnperJfc;  when  the  springy  can  jield 
no  further,  the  toe  forces  out  the  hammer  J,  and  when,  nltimaLely,  Uie 
tJ'ig^er  in  released,  tliu  pH|M3r  has  been  Ibreeil  up.  the  hammer  hag 
cxjiloded  ime  of  the  fulminating  projectjond  k,  and  the  trigger  has 
eulered  the  upper  hole  of  the  hammer  j;  the  rod  ia  is  then  dranu  down 
the  trigger,  allowing  it  to  descend,  and  all  is  read;  for  another  blow ;  the 
whole  ift  kejit  in  the  pkcc  in  the  busc  of  the  lamp  by  the  ring  i  and 
the  screw  »',  Fig.  1. 

The  oil  roecptaele  a  hae  u  screwed  projection  a'  in  which  are  cut  a 
uambcr  of  notches  r,  Fig.  G,  to  receive  the  bottom  ring  s.  Fig.  2,  of 
the  eoimccliug  framework  of  the  lamp ;  this  ring  ia  fbmiahed  witli  a 
pawl  a*.  Fig.  0.  which  is  kept  projecting  by  a  spring  and  withdrawn  by 
means  of  u  magnet,  tu  be  hereaft«r  described.  From  this  project  Hve 
npright  pillars  carrying  the  centre  ring,  which  is  made  of  iron  and 
pierced  witli  holen  to  allow  air  to  enter  between  the  shield  /,  Fig.  2,  and 
the  gauze  v,  Fig.  1  ;  from  this  ring  four  pitlara  carry  the  top  r,  Fig.  i, 
to  which  is  appended  the  hook  for  carrying  the  lamp  and  eccuriug  ic. 

Inaide  the  projection  a'  of  the  oil  receiver  tr  is  a  bnue  ring  w.  Fig.  1, 
perforated  with  holes,  which  allow  tlie  air  coming  thrungh  the  holes  a* 
to  pass  through  &  wire  ganzc  nnd  feed  the  Same  of  the  lamp;  a  washer  v' 
then  comes  on  the  top  of  this  ring  and  csrries  the  glass  i  and  the  doable 
gauze  u  and  u':  a  shield  /  is  lastly  secnred  round  the  upper  pert  of  the 
lamp  between  the  centre  ring  and  the  top, 

Fig.  2,  rtute  XLII.,  shows  the  constrnctioD  of  an  apparatns  naed  for 
filUug  the  lamps :  a  is  a  can  capable  of  holding  about  M)  lla.  of  tin 
benzine;  it  hits  a  very  small  hole  in  tlie  tops',  cloaed  by  a  light 
spring  which  allows  air  to  enter  when  the  benzine  is  withdrawn, 
which  prevents  any  escape  of  gas;  ^  is  a  glasi  measure  conlaiDing  the 
exact  quantity  ucoeasary  for  charging  oue  lamp.    This  is  Gllcd  by  lif 
Qp  the  libodle  of  the  three-way  cock  r,  when  the  beDsiue  flows  in  twm 
the  bottom,  il>e  uir  in  the  top  of  the  glass  measarc  passing  through 
and  escaping  by  the  pipe  e.     When  tlie  measure  b  is  full,  the  lampij 
is  put  under  the  spont  c  and   tlie  handle  h  turned  diiwu,   when   the 
benxine  flows  throngh  /  into  the  lamp,  air  passing  on  to  the  toji  of  the 
benxioe  through  pipe  e;  should  tin?  al«orbing  matter  in  the  lamp  alr^df  J 
contain  some  Ifonzioe  and  not  pcqoire  tlie  fhll  contents  of  the  moBsiira 
to  All  it,  tliat  which  remains  over  will  risi'  in  tlte  well  nf  the  lump.  pIuot' 
the  end  uf  the  pipe  e,  and  \jq  drawn  up  it  by  the  air  rushing  in  till  it  it 
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at  the  same  levsl  an  the  benzine  in  the  measure,  when  it  will  stop,  and  as 
no  more  air  can  enter  altove  the  benzine  no  oi!  can  pass  oat  of  the  cook. 
This  simple  autoTiiaLic  contrivance  pre^-ents  all  waste  of  the  oil. 

Fig;.  ]  ifl  an  upiiornlnH  uaocl  for  taiting  the  lamp :  a  fs  a  cvlincJer  thrc« 
parts  fuH  of  water;  b  is  another  cylinder  inserted  in  the  former,  this 
cylinder  liaR  a  vulvc  ojicning  inwards  at  c;  rf  is  a  iiii>e  winch  reaches 
some  dinUnco  above  the  water  line  d  and  poBBOB  out  through  the  bottom  of 
the  vessel  to  the  cock  *.  By  pressinR  open  the  valve  c  with  the  fingtrs. 
the  cylinder  b  can  be  raised,  and  as  it  falls  it  closea  the  valve  e.  and 
forces  air  throngh  the  pijd-  d  and  v-in-k  e  intii  the  vessel  /,  which 
is  filled  with  a  number  of  Bhect  iron  partitions,  between  which  some 
absorbing  material,  such  as  cotton  wool,  is  confined,  Benjiine  is  allowed 
to  flow  among  this  material  from  the  vcsbcI  ff.  by  means  of  the  cock  Aj 
the  air  passing  thrtni^h  this  vessel  gets  absorbed  with  benzine  vaponr, 
and  is  ponred  into  the  circular  can  by  meana  of  the  spiral  pipe  k,  which 
is  perforated  with  small  holes ;  at  the  bottom  of  the  can  there  are  holes 
for  the  admission  uf  air;  these  holes  may  lie  opened  or  closed  U)  any  extent 
liy  A  ring  applied  to  the  inside,  which  can  be  moved  by  the  knob  L  The 
laniptobf  tested  is  lighted  and  inserted  within  the  crjil,  the  cock  t  is  opened 
and  the  beuKine  vapour  allowed  to  reach  the  lamp.  If  the  lamp  ia 
defective  the  vapour  will  be  ignited ;  if  not,  the  lamp  will  go  out,  or 
exhibit  the  same  signs  as  are  obsen-ed  when  it  is  snrrounded  by  small 
qaantiiies  of  fire-damp.  Ordinary  street  giis  can  be  substitotod  for  the 
benzine  vaponr. 

This  lamp  was  tested  by  Mr.  M.  Walton  Brown,  at  Pelaw  Colliery, 
by  the  kind  permiissiyn  of  Mr.  William  Armstrong,  and  the  following  is 
his  rejtort : — 

The  lamp  testing  appamtnM  at  Pe!t<m  Coltiery  oonsittts  of  a  rectangular 
boi,  with  an  internal  section  of  14  inches  hy  R  inches,  and  about  15  feet 
in  length.  A  ]n\>v  for  the  introdnctiom  of  gas  ia  placed  at  one  end.  then  a 
few  inches  off  a  ganze  is  placed,  which  prcventflthcfloahingont  of  the  flame 
when  the  explosive  mixture  is  fired.  There  are  two  glara  windows,  8 
iuche«  by  14  inches,  for  observations,  and  two  flaps  14  inches  long  are 
pEaceil  immediately  above  tbum.  These  (laps  relieve  ttic  pressure  of  an 
explosion,  and  give  ready  access  U\  the  box  at  the  windows.  Beyond  the 
windows  is  a  slide,  which  regulates  the  flow  of  the  air  through  the  pipe 
to  the  ventilating  fan.  The  gas  and  air  pass  over  a  distance  of  about  10 
feet  before  resf-hing  the  lamp,  and  this  ensures  a  proper  mixture.  The 
exploaiveness  of  the  mixture  was  test«d  by  placing  an  ordinary  Davy 
Lump  in  the  current. 

Kxi>crimont8  moile  July  27th,  1885  :— 
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M^r.  Obxlb,  the  i^tiresentAtive  of  the  maiiiifactitrers,  Bhovrcd  the 
working  uf  the  lamp. 

The  PaKSiDENTsaid  the  iflembera  had  had  the  opportunity  of  hearing 
the  dcamptiuiis  of  these  two  lamps,  both  of  which  were  of  a  novel,  and 
appfttently  iiBeful,  chacaoter.  Thejf  were  mueh  obliged  to  Mr.  Bnnning 
for  liriiipng  the  Inmpa  before  their  notice,  nud  also  to  the  luttDufactarerB 
for  sending  a  gentleman  to  explain  the  Wolf  lamp. 

Mr.  (>.  H.  FoBHTBB— Will  the  Wolf  hwnp  bum  with  ordinary 
vegetable  oil  ? 

The  SEcaETAHY— The  lighting  apparatus  will  be  perfectly  aselcsa 
with  oil.  There  must  be  a  spirit  giviug  out  gaa  to  enable  the  striking 
npIuratDS  to  6re. 

.Mr.  Ci.  B.  FoiiSTER — Then,  accorilinj»  to  the  Belgian  regulation*  for 
fiery  miuos,  this  lamp  would  not  be  admissible  ia  that  coantry. 

Mr.  Oeile — They  do  use  it  in  some  places  in  Belginm. 

Mr.  fi.  B.  FonsTER — Yes,  in  non-fiery  mines ;  bat,  according  to  the 
regulations  in  Belgium,  only  vegetable  oil  is  to  bo  used  in  Qeiy  mine*. 
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Mr.  Wbeks  said,  Mr.  Ellis  Lever  had  ^'ery  properly  called  his  atten* 
tion  to  the  report  of  his  remnrks  on  the  discussion  of  the  Rontledge  tamp, 
which  t'Tok  plftce  on  the  1 1  th  April  hist,  and  in  which  he  (Mr.  Weeks)  was 
stated  to  have  said  that  Air.  Kltis  "  had  taken  care  to  make  the  oonditions 
under  which  Ihe  jirize  would  Iw  given  Buchas  were  impossible  for  any  person 
to  comjily  with."  While  not  calling  in  qncstion  the  accuracy  of  the  report, 
ht  wiwinL-d  to  say  that  it  was  his  intention  merely  to  give  an  expression  of 
his  own  individual  opinion  that  the  conditionii  were,  in  his  judgment, 
incnp.ibleof  perfonnancc.  The  words  which  he  was  rRportwl  to  have  used, 
liowpver,  had  caused  Mr.  Lever  to  think  that  he  was  impugning  his  bo»S 
fides.  Uv  sincerely  r^retted  that  the  words  should  have  been  such  as 
could  by  any  possibility  bear  that  eunstructiou,  as  nothing  was  more  remoto 
ft-om  hismiud  thnuan  intention  to  impute  want  of  good  faith  to  Mr.  Lever 
or  to  the  adjudimtors  (who,  he  hod  since  learned  fVom  Mr.  Burt^  M.P., 
one  of  them,  and  wliuse  letter  was  appended,  settled  the  conditions),  though 
he  (Mr.  WeekK)  admitted  that  the  words  as  re|K>rted  reasonably  bear  that 
construction ;  and  he  now  begged  tri  withdraw  the  cxpreaeion  which  he 
unintentionally  used,  and  which  he  was  sorry  should  hare  caused  Mr, 
Lever  any  pain. 
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(C^HI  Iff  Lrttfr  rrf^nvJ  t«.) 

•'  [^XDOS,  Jnco  S6th.  1SA5. 
"  M;  ■ttnntinn  bu  br^w  called  tn  •otiw  rflnarli*  mud*  t>j  jno  *t  *  mMtiog  nf  th» 
Kortt  of  Kii);lknd  Inttiluto  i.if  Miiiliiff  Enfpiiecn  (TniuMctiin>«,  p^c*  W9)  nUtlve  tn 
tlir  pi'iw  nf  £200  offered  ratuu  Itiufl  agv  b;  Mr.  Rll!>  L«wr.  I  IiRtv  i>o  niili  tu  diacnM 
thv  rCMonableiimti  nr  uttierw  Ue  <>f  tlw  ooiidilioiiti;  but.  in  jimticv  In  Mr.  Lvrvr.  I  )n|{  lo 
Intonn  rou  tliat  lie  offered  the  prbe  wiUiotit  ituy  (.■oiiditions  w1ik(cv(t.  TIw  condltlDna 
wen-  nmuigrd  b)'  the  Central  hnuni  i>f  the  JklJii<jni'  XAlimul  L'niou,  &fter  conaulutlon 
with  the  udjudiefttori'.  The  ftfljmiicat-.rs  were.  Sir  K,  Abel.  I*rof«*K>r  Adiunn,  wid  Pro- 
fOMor  8j1ve<t<?r  ThoU)[M>on  Mul  mj»elt,  repv^^entiiig  re^peetirel;  tlM  SociMj  of  Arti^ 
tbe  Rnisl  Sorictj^,  Mr.  I.«<t.  and  the  Miner*"  Nalioiml  Uitibn.  The  Coal-Ovmen  were 
a*knt  but  di-cJincd  tii  ii]i;ioint  n  n-|mmitit»tive.  In  jitattcv  to  Mr  Lever,  who  hu  Cor 
nuui*  ^cun  taken  u  Icpeit  and  nii  niiwlfiiji  intrrcat  in  qiiesLionn  >ffi.-Ctiiif;  the  la«  of  ttfo 
III  niliie*,  I  hope  von  will  Ihiitk  it  rijrht  to  talt*  atept  to  cnrrect  lli*  tiiif»vwuniUe  (ip- 
prewiun  llkcljr  to  1w  LUkde  by  the  wurd*  I'l  wbicli  I  have  ctUled  jour  Mttentlon." 


Tlie  SKCRETARr  read  iKe  following  tranilation  or  a  paper  on  "  Fartlier 
Rcaultfi  of  Expcrimcuta  vritli  Coal-Dust  ut  Nvaiikirubeo  :** — 
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FURTHER  RESULTS  OF  EXPERIMENTS  WITH  COAL-DUST 
AT  NEUNKIROHEN. 


Traxblatbd  »r  T.  W.  BUNNtXtJ. 


TiiR  iKJentiflc  nnd  technical  section  of  tlie  Prussiui  CoininiBsinn  on  0ns 
met  on  the  IHtli  May,  and  received  most  iiilereiiting  coininimications 
of  the  more  recent  ext^rimenU  made  in  the  (jallery  at  tlie  Konig  mine, 
near  Neiiukin-hfii.  It  had  been  thoiiijht  by  sevcnl  paitiea  that  pliot-holM 
chflrged  with  dynamite  would  not  inflame  cnaUdnst.  Thi«  sajtjtoi^iiion 
has  been  coolinaed,  at  limat  iu  caaes  where  there  liaa  l)eeit  a  tutal  abt<«nce 
of  gus,  when  it  haa  never  boon  found  that  dynamite  would  ignite  tlie 
coal-duet,  ercn  when  a  sliot  was  stemmed  with  dust  of  the  most  iiifiani* 
mable  description,  and  when  this  dust  was  strnwed  all  roiiiLd  about; 
and  wlien  a  block  of  coal,  after  hadng  been  completely  ravered  over  with 
coal-dust,  was  blown  to  pieces  by  dynamiie.  no  ignition  of  the  dnst  took 
place.  ^Neither  was  dust  inflamed  by  a  shot  in  a  bicick  of  coal  (covered 
with  dust  and  charged  with  ordinary  powder,  which  blew  it  to  pieoea, 
but  when  powder  was  barned  freely  in  the  air  the  duet  waa  ignited. 

These  experiments  prove,  then,  the  absence  of  danger  when  dyna* 
mite  is  euiployed,  when  there  ia  no  trace  of  ^s. 

Another  set  of  experiments  will  take  place  to  £nd  out  the  iDllueiicu  of 
dynamite  on  dusts  in  the  prcscnue  uf  ccrtiiin  quantities  of  gas.  If,  tin<k>r 
these  conditions,  the  duBts  are  not  inflamed,  a  great  step  will  have  Xxxm 
token  in  elucidating  the  question  of  eliut-firing  in  ctjal-miuua. 

Nevertheless,  the  danger  of  aetting  fire  by  dynamite  to  larj;e  c|uantitioH 
of  gas  disengaged  from  the  enduing  atrata  will  alwayH  exist ;  for  it  has 
been  often  oliaervcd  that  in  working  in  the  crtrboniferuus  sandstune, 
giving  out  a  great  quantity  of  gas,  th«  front  of  the  face  was  tilled  with 
flame  after  the  explosion  of  each  shut. 

Other  experiment  have  shown  that  an  exjiloiiiou  can  be  tranemibC«d  to 
dust  situated  at  a  great  distance  hnm  where  the  explosion  flrat  took  place. 

The  length  of  the  experimentul  gallery  nt  Xcuiikii'cheu  is,  ua  is  known, 
16 1  feet;  !iL  a  difeUmcc  of  Hrf  5  ftct  IVom  the  fraul  of  the  shot  hole-s  ii  luUral 
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guUery.  W  fwA  luug,  vrm  jjiiived.  Tue  uiuuUu  of  tUeiK  twu  ({alleriw 
were  irldfitil  iliiriiitt  the  tfxjieriraeut  in  (jiieeticHi:  Hi«  prinfTijBJ  gallery 
with  u  »li(oi'(>f  wood  strengthened  with  inm,  and  the  nther  with  sailcloth. 
!u  tlie  uiait)  kilUc!';  »  v^riition  of  aailcloth  wm  made,  40  feet  from  the 
front  uf  the  ch'jCA,  aud  contaiuiog  8t<2  cubic  feet.  This  wu  filled  with 
7  [Mir  wui.  of  gxui.  Tliu  liuttojii  of  thu  !<idi>  ^It'ry  wii8  airewed  thmui;hoiit 
ita  entire-  Icugth  with  veiy  inflammable  dnat  withunt  the  leoat  trace  of 
ga«.  Inhere  wa&,  cherctore,  a  space  of  bb'7(i  feet  between  Ibe  chamber 
u'hich  C(jnt:iiQt?d  the  gns,  and  the  dust  in  the  side  t^oUlery,  altogether  free 
ftoui  c'JttiiT  ^iiH  ur  euiil-diist.  The  gns  Wiis  fired  by  a  ehot  stemmed  with 
duHt ;  at  fii-Bt  a  deep  toned  d(;tonation  was  heard,  followed  immediately 
att^rrwitrds  bv  «  formidable  expkwion.  The  side  gallery  waa  filled  throitgh- 
uut  its  whole  length  with  flaineB  in  violent  DH-iltntion,  whioli  lcH|)cd  niiuiy 
feet  oiiteide  the  gallery,  followed  by  a  thick  black  ufter-damp. 

In  the  principal  g>dlery  the  flame  had  a  length  of  upwards  of  144'8S 
feet.  The  wwlen  iloor  at  the  entranw  was  coinjiletely  deetroyed.  and 
thu  remaiiia,  ehaltered  in  little  picoes,  were  thrown  u  long  distance.  The 
iron  ftamc  of  the  diwr  was  bent  and  broketi  in  several  piec«s;  the 
gaUcry  was  damaged  in  many  places,  and  the  fittings  of  the  windows 
destroyed.  The  firat  window  in  the  side  gallery  from  the  end  neareat  Uie 
opening  was  clean  blown  away  as  if  cut  out  by  a  8«w.  The  bottuoi  of 
the  principal  gallery  was  airered  for  a  shurt  distaneo  from  the  end.  and 
that  of  the  side  i^allery  throngh  its  entire  length,  with  dirt  from  the 
groniid  clone  by,  brought  in  by  the  return  current.  The  part  of  the 
principal  gitUery,  between  the  Rtce  of  the  shot  and  the  branch  gallery* 
remained  intact.  The  exploKion  was  the  most  violent  in  the  Mde  gallery, 
that  is,  where  the  dnst  woji  placed. 

It  has  heeu  proved  by  the  experiments  that  a  simple  explosion  of 
dust,  which  bud  been  spread  over  G5'00  feet  ih>m  the  front  of  tbe  sltotSv 
that  lA,  spread  to  within  Sfl'24  feet  fhim  the  side  gallery,  was  transmitted 
to  tbe  dust  contained  in  the  side  gallery. 

Tbe  exjierimi-nta  tried  with  wet  duftt  were  aUo  very  Interesting.  It 
WW  Ibuod  that  a  small  quautity  of  wnter  was  not  of  any  tue.  Dost,  to  be 
rendered  inofTctiKiw,  must  l)e  mixed  with  at  least  two-thirds  of  its  weight 
«f  water.*  In  this  state,  when  a  quantity  is  taken  up  by  tbe  hand  and 
furmed  into  a  ball,  water  is  stjueezei]  out.  It  ifi  sufficient  to  d^mp  tlic 
duet  to  the  length  of  the  tiaiiie  caused  by  the  shot :  but  as  this  distauce, 
with  inflammable  dust  and  a  very  Ruiall  quantity  of  gas,  might  reach  fi5'76 
feet  and  more,  it  will  be  difficult,  tn  pnictioe  generally,  to  apply  water. 

*  Tha  Hvtntmrj  hu  linrc  boutl  thai  ihnc  niirriinmu  ha>«  b««n  Uieonwtl;  nimrtad. : 
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Blown-oQt  Bhot«,  chai"ged  with  Hj  ounces  of  powder,  and  stcnnned 
aich  the  duet^  of  dry  cual.  as  tlicisc  from  KulilsKbeid  and  Kceuigiii 
Luuue.  htire  given,  without  doit  being  sprinktod  iind  without  {(hs^  a 
length  <>r  flmiiti  nf  H\-15  feet,  and  blif^at'  were  augmented  to  »<i'08  feet 
with  'A  per  cent,  of  ^a*. 

HIiutB  atemmtd  with  ruck  dimt  produce  but  smalllengthB-of  fiarae, 
which,  in  lh«:  prt-8t;nco  of  suihII  quatitiuifS  of  ga«,  are  still  shorter  than 
the  0amc  mndc  by  shots  mth  ctaf  stemming  ;  and  tlie  addition  of  An 
per  cent,  of  coal-dnst  to  tlie  rock  dust  does  not  BCiiaibl/  increase  the 
length  vf  the  flame. 

[n  no  UH(H>  has  it  been  posmhlu  Cai  fire  dust  held  in  suspension  in  the 
gallery  hy  meiins  of  a  lump  or  with  a  strong  flame  of  gw ;  the  dust  only 
burned  in  t\w  flnme,  with  a  luiv  a-acklini;  noise,  without  exploding. 

l^xix;riuuMits  have  alito  been  mude  with  dust  of  innro  or  lew  linutietiK. 
The  debnils  of  these  experiments  wilt  eoua  be  published. 

It  is  mcich  tx)  the  credit  of  Mr.  IiiBpcotnr  MnrgTaf  that  these  Intter 
important  ex^ierimeota  hB\'e  been  completed  in  such  a  short  time. 


The?  pREftrDF.KT  said,  the  dlitcnsiion  would  now  be  taken  ui-hid  the 
pttpcr  wUidi  Mr.  tJunjiiiig  hud  read  vi^'ju  thlB  Bubjecl.  He  was  gl«d 
to  sec  that  they  had  present  among  them  ngaiti  Mr.  fialloway,  who  hud 
taken  snch  great  interest  in  this  sul>ject,  and  who  wiia  the  first  to  bring 
it  l)erori;  the  mining  world.  Any  gentleman  who  had  any  rem  irks  to 
make  or  nuestious  to  ask  would  perhujjis  do  so  miw,  and  Mr.  (Jalloway 
would  answer  them.  He  (the  Pre»ideiit)  wished  to  make  a  few  i^inarka 
upon  what  uppeared  to  be  some  very  important  points  respecting  the 
resulLa  ol  the  expcrimeub* ;  and  he  would  make  his  remarks  now,  bofure 
Mr.  (lalluwuy  s[>okc,  so  that  thnt  gentLemau  might  corrolionite  or  contra- 
dict him.  It  piL-emeil,  ttrxt  of  till,  that  shotH,  in  onler  to  fire  uoal-dnst,  must 
be  uyou  ibe  tluur,  thHt  a  ruof  shot  would  not  fire  cunl-duiit  that  ttjah  on 
the  floor  in  a  mine  ;  second,  that  tiie  dust  must  be  very  thick,  from  1  to 
2  inches  lit  letist ;  ihinl,  that  it  muse  be  a  blown-out  shot;  and  fonnli, 
that  the  shot  must  be  in  the  direction  of  the  gallery.  He  almost  ventured 
to  think  Ihc-ee  were  four  oonditinns  that  rarely,  if  ever,  occuiTcd  all  tugiiher 
in  coal  niinee.  They  hiul  in  the  paper  inlbrmation  that  dynamite  would 
not  ignite  the  dust  at  all. 
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Mr.  T.  W.  CuAWTORD  aaked  Mr.  Galloway  if  he  hud  tried  cartridges 

comiHmoil  of  any  oLher  niutt'riiil  tor  stemming,  uue,  fur  itistaiioe,  composed 
of  an  itidia<ru1)ber  tube  filled  with  wiitcr? 

Mr.  Gauawat  said,  he  intended  to  say  something  to-day  aboat 
trying  dynamite  wattr-airtridges. 

Mr.  Grki:.vwell  said,  it  appeared  to  liim,  from  what  ]k[r.  Uuaning 
had  read,  that  thoy  wore  led  to  inrcr  that  tlie  dost  iu  a  side  gall«ry  could 
be  ignited.  One  condition,  vhich  ought  to  be  borne  ia  mind,  hud  ool 
lieen  stated.  He  onue  mtwli;  an  experiment  with  a  box,  which  had  a  side 
gallery  to  it,  and  there  was  a  balance  valve  on  the  top  of  the  box  in  tlie 
side  gallery.  On  firing  the  shot  at  the  last  end  of  the  main  gallery,  the 
valve  at  the  top  uf  tLc  aide  gallery  was  piiAsed  inward  by  the  draujflkc, 
showing  an  exhanst  frum  the  tiide  into  the  main  gallery.  In  oonaidenug 
the  point  raised  by  Mr.  Dunning,  he  thought  they  onght  to  lake  this 
condition  of  UiiiigK  inH)  acomnt,  that,  although  the  du&t  in  the  side 
gallery  might  be  lired,  it  would  nut  be  qtiie^icunt  dust,  but  dust  that  was 
raised  in  it  by  the  action  of  the  draught  along  the  main  gallery  into 
which  it  was  drawn. 

The  Sbcebtabv  Mid,  the  imper  stnted  Ihiit  they  could  nul  get  an 
explosion  from  one  quantity  of  gas  to  another  in  the  main  gallciy,  simply 
becauac  the  first  explosion  drove  the  socond  portion  of  gas  oat  of  tlie 
tunnel  before  the  flame  i-oiitd  gec  to  it;  bat  when  gas  was  put.  into  the 
aide,  and  the  ouu-l-  end  was  cloaed  so  that  there  could  be  no  current 
coming  inM-ard  towards  the  main  galtecy,  tbeu  they  could  fire  the  gas  and 
tire  the  niwlHluftl  without  the  gaa. 

Mr.  Syonky  F.  Walesb  asked  whether  ejcperimenu  had  ever  been 
made  to  neutralise  g^es  in  the  places  where  they  were  formed  ?  If  be 
und^^rstood  the  matter  aright,  tho  deadly  character  of  explosive  gwes  in 
mine,  ari'Se  from  the  fact  that  they  had  such  a  strung  affinity  to  the 
uxygen  iu  the  iktmosphere,  that,  in  the  pniiience  of  sufficient  heat  or 
flame,  tht.'y  practically  absorbed  it  all  by  chemical  combination,  leaving 
the  aiuiotipherc  unable  to  sup^xirt  hamati  life.  It  occurred  to  him  to 
ask  whcthtT  any  experiment  had  eror  been  tried  tu  supply  oxygen  in 
mines  to  ncucralixe  the  gases,  so  that  the  atmosphere  might  not  be 
left  in  tt  deadly  slate.  On  reading  tlie  accounts  of  aome  uxplosiotts 
which  bad  occurred,  he  had  noticed  that  porta  of  mines  bad  been  cut 
off  thruugh  thi;  mechanical  cffecta  of  the  cxplusiooa — hraUictng  toro 
away,  doors  blonn  down,  and  the  air  current  going  iu  anotlwr  diivcUua 
and  cutting  off  a  certain  part  of  the  mine  where  perhaps  aonu  nuati  hid 
lieen  at  work.    It  apiwniixl  tu  him  tliut  if  ^iipilies  of  oooimaRd  ait 
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oonid  h&yc.  been  placed  there  to  be  tucd  in  coses  of  necesut;,  for  n 
certain  time  at  «nj  rnle,  it  wouM  enable  the  explorers  to  g«t  to  the  men. 

PftOPBSsoa  HtuscuKi.  said,  that  nt  the  lost  mcedug  Mr.  (rtilloiray 
remarked  lliat  a  certiiin  deasitjr  of  gas  ond  coal-dust  was  neccasary  for 
comm tin i eating  or  mnkinK  an  explosion,  find  that  that  density  wm  one 
which  they  could  Bcarcely  expect  or  think  prolhible  to  cxiet.  It  appeared 
to  him  (Professor  Herachel)  tKnt  iK^rlmpH  tliB  hIkhjIi  iff  the  explosion  was 
able  to  stir  the  duat  in  the  v&y  that  had  been  doKcribed,  by  a  kind  of 
draught  wti  the  surf  ace.  or  vibration  of  the  8ur(j»ce.  The  ehock  mipht 
miike  cliQ  diiat  rise  in  clouds,  and  fonu  a  sort  of  lining  or  coating  in  a 
very  dcnae  cocUy  atmosphcR^,  and  alon^  this  coally  atmosphere  the  explo- 
sion might  prcjlwbly  he  projected.  He  wiiuld  like  to  ask  Mr.  fullr.way  if 
he  had  any  bhcIi  idea  of  the  way  coal-dust  moved  aluug  the  i^'allery  ? 

PROPit.ssoQ  Mrhivale  said,  he  thoug:ht  that  in  Ourmany  all  ihc  idiuto 
had  been  fired  at  the  face  of  the  drift,  that  was  at  the  closed  end.  He 
asked  whether  any  shots  had  been  fired  at  the  open  end,  and  in  the  aides ; 
and  if  so,  bad  they  succeeded  in  producing  an  explosion  ?  One  would  be 
inclined  to  think  they  would  not. 

Mb.  Oalloway  said,  that  in  regard  to  the  qucBtiona  asked  by  the 
President,  he  woald  say  that  the  shots  near  the  floor  appeared  bo  give  the 
best  results,  but  the  shots  higher  op  somctimea  ignited  the  coal-duRt. 
Some  of  the  experiments  at  Neuukirchcn  showed  this ;  when  tbcy  placed 
dust  on  shelves  to  represent  the  timbers  in  mines,  the  shots  produced  the 
same  result  as  shots  in  the  bottom.  He  might  refer  to  the  case  of  the 
laat  explosion  at  Riiica,  He  happened  to  be  at  that  collier;  about  a 
fortnight  ago,  and  saw  the  position  of  twd  Bhnls  that  were  fired  at  the 
time  the  explosion  took  place.  Four  men  bad  goue  in  to  light  the  shots 
on  the  Sunday.  They  had  lighted  fnur  Hhnta  in  the  intAke  air-way,  and. 
being  there  when  the  explosion  took  place,  they  were  killed.  The  explo- 
sion went  through  the  whole  length  and  breadth  of  the  mine,  and  damaged 
the  workings  as  much  as  any  [)reviou.<>  explosion  had  done;  hut  aa  only 
fmir  men  were  killed  very  little  waa  said  alinut  it  in  the  Dewspapers  or 
elsewhere.  One  of  the  shots  was  in  the  roof,  about  5  feet'  alwve  the 
floor  i  another,  for  the  purpose  of  heightening  a  mianhyEe.  was  also  aboat 
the  same  height  above  the  Suor.  The  one  in  the  itvof  wan  directed 
length-ways  along  the  gallery,  and  the  one  for  the  manhole  was  across  it. 
It  was  supposed  that  the  two  shots  harl  gone  off  within  a  very  short 
time  of  each  other ;  that  the  one  length-ways  iu  the  gallery,  firod  and 
raised  a  cloud  uf  dust,  and  that  the  other  completed  the  disturbance  to 
audi  an  extent  as  to  enable  the  usitloHion  tu  commeULv.      .U'rer   die 
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c-tplimion  hud  once  ct>minsiir«l.  it  proceeded  through  the  mine  in  the 
way  Profeiwor  Uerschel  had  irangined :  the  disturbauoo  raJBod  the  (Jrwt 
from  the  Uixir  »nd  from  ulL  surfaoee  on  which  it  wiw  lying,  aud  created  an 
atmosphere  containing  coal-dust  mixed  nith  air.  The  second  point 
raUed  by  the  President  was,  as  lo  the  dust  lying  verj-  thick — 2  inche*" 
thick  ;  he  prewimud  the  rreeidvDl  meant  du&L  lying  uptm  the  fli)or  ut  ihe 
^nllory. 

The  Pkesidknt— YcB. 

Mr.  Oallowat  said,  that  accordinjf  to  hi»  experience  it  w  not 
neceaaary  for  the  dost  to  be  «o  thick.  In  hia  experiments  he  put  the  doM 
usually  only  about  a  quarter  uf  uu  inch  thick. 

The  Pbesidest— But  the  arcn  of  the  box  would  lie  very  aroall. 

Mr.  Galloway — Four  square  feet. 

The  Fresidckt — In  a  mine  there  would  be  a  larger  area  tliruugh 
which  to  form  the  dust  cloud. 

)[r.  Galloway  lutid,  in  hii«cxpcriment«oaly  asli^rht  film  was  swept  off 
the  surface,  and  the  rest  of  the  dust  nas  left  ontoucbod.  Tbo  explosion 
did  nut  raise  the  whole  of  the  dust  from  the  floor,  hut  only  a  film.  When 
he  had  his  box  swept  out  m  cotapletel;  an  possible,  and  made  aa  free 
from  dust  as  it  could  be,  the  reioaitung  dust  still  produced  an  explosion. 
The  dust  was  swept  out  by  means  of  a  bniBh,  and  still  the  flame  passed 
aloDf;  Kome  distance  over  the  remaining  slight  dust  in  the  box. 

Sir  IwOWTUiAH  Bell — (tas  being  preseul? 

Hr.  Galloway — No,  no  gaa.  As  regarded  the  oac  of  dynamito  for 
aroidtng  cxplosiona  of  dust,  the  descriptions  of  the  German  experiments 
were  nul  clear.  They  only  stated  the  fact  that  dynamite  did  not  creBt« 
an  explosion.  Before  pronoaocing  an  opinion  upon  this  point,  he  would 
like  to  know  how  the  experiments  were  made ;  his  own  experience  tieing 
that  in  finng  shots  with  dynamite  in  any  kind  of  cannon,  tike  tbo«c  tued 
by  the  Germans  fur  their  gunpowder  shots,  the  cannon  bad  nnuiUy 
buTKt.  He  bad  made  a  large  nimiber  of  dynunilc  experimenis  Of  one 
kind  unit  luioLber  (or  the  Coauniadoners  on  Acddeots  in  ItfioeB.  aud  he 
hud  \Mxa  obliged  to  have  resort  to  otber  means  to  make  blowu-uut  shuts. 
It  was  only  a  blown-out  shot  that  would  Itave  the  cfllwit.  He  thought 
the  Chesterfield  Inatttiite  hatl  iritnl  seme  experiments  with  small  <]UHnLitie8 
of  exploBive  substances  surrounded  with  dry  coal-dust.  They  put  small 
quantities  uf  dyuamit«  or  gunpowder  into  a  box  in  which  tliwe  wis 
cnnl-dust,  and  exploded  them ;  bpt  he  did  not  think  the  resniu  won  nrj 
ctmclusiTc.  Similarly,  be  nhould  not  think  any  results  of  these  exper{> 
u«nl«  by  lite  German  Commiuion,  uitli  dynamite  nr  powder  cxp)od«d 
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in  »  lump  of  ci^al,  \vete  of  any  particular  ralne.  He  would  like  to  know 
how  tln-y  fti-rivi'd  at  t]ic  ooncluaioii  they  Imii  formed  that  blown-out  shots, 
chargL'd  with  dynnmitc,  would  not  create  an  cxiil<i8ion  of  diiRt.  He  had 
made  a  large  number  of  cxperiraente  with  dynamite  water-cartridges, 
invented  by  Sir  Frederic  Abd,  which  were  placed  in  the  hole  and  fired 
!)y  electricity.  The  roaiilt  was  tliat  a  few  spiirka  were  «rcn  to  oome  ont 
of  the  hole,  even  thrcmgh  4  feet  of  wnter.  He  did  not  think  he  conld 
at  present  g^o  further  into  the  matter,  bccanae  the  rcButto  of  the  ezperi- 
mcntB  had  not  been  publiehed,  and  he  would  leave  it  to  the  Commisaionem 
to  pve  them  more  definitely.  After  making  these  exiwrimenta  he 
pronounced  the  decided  opinion  to  the  Commissioners  that  »bot<  of  this 
kind,  fired  in  a  coal-dnsty  mine,  would  not  produce  au  explosion ;  that 
they  would  Ihj  (juiitG  innoxioiiB  in  the  prescncje  of  dry  conl-dnat.  [n  the 
additional  pRi»cr  which  Mr.  Banning  had  rend,  the  Gcrmftn  Commiasionew 
stated  that  the  dnst  required  two-thirds  of  its  weight  of  water  to  prevent 
it  from  ipiitiiig.  Hih  own  cx[icriena>  wae  that  very  little  dampness  was 
ttufficient  to  prevent  dnst  from  igTiiting.  Ho  made  cxiwriments  in  a 
gallery  2  feet  square  by  120  feet  long.  On  a  fine  warm  day  he  was  able 
to  pet  a  flame  vp.7inir  from  I0'>  to  147  feet  in  length  by  the  explosion 
of  a  mixtnre  of  1^  cubiu  feet  of  gas  and  air  at  one  end;  but  on  the 
following  day.  .vhcn  there  was  a  little  d&mpiiMB  in  the  air.  witlioat 
watering  the  dust  at  alt,  the  flume  did  not  extend  more  than  SO  or  &0 
feet.  When  he  was  in  Germany,  Herr  Margraf,  who  made  the  eiperi- 
menti»,  told  him  that  bin  experience  was  exactly  ttie  aame.  On  damp 
days,  and  even  wlien  oslng  perfectly  dry  dust,  they  wontd  not  get  the 
flame  to  extend  aa  on  dry  dayK,  and  ihiR  did  not  look  as  if  the  dnst 
required  two-thirda  of  its  weight  of  water  to  prevent  its  inflaming.  He 
had  noticetl  in  dusty  collieries  where  amall  local  eipIo«ioQs  had  been 
enn^d  by  ahots,  that  the  flame  invariably  stopped  when  it  came  to  a 
pflrt  of  the  cnlliory  where  the  dus(  waa  only  dump,  and  not  wet  as  they 
aeemed  to  say  it  shonld  be.  At  Abcrcamc  cxpWion,  which  happened 
about  1878,  when  a  lurgo  number  of  men  were  killed,  there  was  one  little 
district  separated  fVom  the  otliera  by  a  damp  road,  200  yards  long,  fnini 
whieh  70  men  escaped  alive.  He  had  lately  i»en  that  place,  and  he  was 
satisfied  that  the  ^00  yarda  of  damp  road  had  saved  the  lives  of  those 
men.  He  noticed  in  the  accounts  of  the  Clifldu  Hall  Colliery  exploaioo. 
that  one  of  the  witneaaes  Htated  that  they  were  in  the  habit  of  watering 
the  roads.  Bat  the  flrst  acoonnta  of  the  explomon  stated  that  a  great 
balloon-stiaped  cloud  of  duat  and  smoke  had  been  ejected  from  one  of  the 
ehafla.    That  of  itself,  was,  to  hia  mind,  proof  that  either  the  watering 
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wta  CDtirely  neglected,  or  tlint  it  was  very  imperrcctly  don».  He  eould 
come  to  no  other  conclusion.  The  last  Oerman  paper  read  by  Mr. 
Bunaiu^  elated  that  it  irould  not  be  a  very  practical  thing  to  trater  the 
duflt.  because  the  flome  of  o  shot  in  which  dry  ooal-dtiet  was  nsed  aa 
Bteminiu^^,  extended  to  a  distAnce  of  hh-76  feet,  in  the  presence  of  gaa. 
Nov  the  first  qncetion  that  occurred  to  himself  was  this,  why  pnt  in 
dry  (.-oal-ilust  stemmit));;  at  h1)  ?  Wliy  not  u»c  Btcmmiag  of  Lhe  ordinary 
descrii'tion,  nuch  as  vms  employed  when  they  did  not  want  to  create  t 
long  Harao?  If  they  did  not  put  in  the  coal-dust  the  flame  was  only  18 
feet  long,  and  consequently  watering  could  easily  be  carried  oat.  Witb 
6  per  cent,  of  gas  in  the  air,  the  flame  was  leng:iboned  oal  to  45  feet,  n 
t}iflt  if  they  fired  nhots,  even  in  that  ditngerons  condition  of  the  air,  it  vu 
only  necessary  to  water  45  to  fiO  feet  from  the  hole.  But  no  one  wonld 
think  of  firing  shots  where  auy  gas  could  be  detected  at  all ;  consequently 
he  did  not  look  upon  this  expression  of  opinion  of  the  impracticaUlity 
of  watering  in  front  of  the  place  where  the  shot  was  to  be  fired  u  being 
very  important.  lie  was  curious  to  seo  the  details  of  tlie  experiments. 
There  was  only  one  more  qnestion,  and  thai  was  as  to  the  firing  of  shoAa 
at  the  closed  end  of  the  gallery.  None  of  the  nhots  were  fired  in  any 
other  position  exoept  at  the  closed  end  in  the  Oerman  experiments.  Ho 
did  not  know  of  any  experiments  in  which  shots  were  fired  dsewbere 
except  those  of  the  late  Professor  Freirc-Marreco,  who,  he  thought,  fired 
shots  aci-oss  his  experimental  gallery  ;  and  there  were  also  Uie  shots  fired 
in  Risca  CulUery,  to  which  he  had  referred.  As  a  rale,  he  tbooghl  the 
dangerous  shots  were  those  fired  at  the  chised  end. 

Mr.  Matthew  IIeokels  remarked,  that  teeing  hov  importAiit  it  wu 
to  prevcut  bluwn-out  shots,  be  thought  it  wotUd  be  nsofol  to  have  a  special 
rale  in  every  colliery  that  no  man  should  chai^  his  shot  antil  the  hole 
hod  been  properly  examined  by  the  deputy,  who  ahoold  then  tee  thai  the 
charge  was  properly  inserted  and  the  stemming  duly  made  with  clay  or  some 
other  authorised  material ;  for  instance,  shots  were  very  much  morv  liable 
to  be  fast  or  blown-out  when  the  hole  was  drilled  4  or  6  inobea  davpee 
than  the  nicking,  and  he  thought  that  it  would  very  nocfa  Itmen  the 
danger  of  biowu-out  shots  if  the  holes  were  properly  examined. 

Mr.  T.  W.  CaAMFUKU  explained  the  system  of  blasting  wiih  water 
stemming,  with  |M>wdfr  or  dynamite  for  an  exphtsire  charge.  Ue  luid 
nsed  about  Ik  inches  or  2  feet  of  water  stemmini;  on  one  occasion  with 
a  blown-out  shut,  uud  the  only  approach  to  Hauie  that  was  seen  was 
the  tiix  by  which  the  shot  was  fired  bting  blown  vink'ntly  forward  (o 
vhore  he  and  others  were  sitting. 
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Mr.  Galloway — Whs  tt  vrit.h  dynanu't*  or  jynnpowdcr? 

Mr.  T.  "VV.  Crawford — With  gunjHJwder,  ordinary  Masting  povder. 

Mr.  Galloway  huIiI,  he;  hail  made  experiments  with  these  wattr- 
cartridgcs,  with  gnnpowdcr,  and  had  fonnd  that  the  gag  wag  invariably 
&rcd,  the  shots  being  6red  directljr  into  exfflosive  gas. 

Mr.  T.  \y.  Crawford  Baid,  of  course  hifi  fxpcriments  were  not  mado 
where  gas  was,  bill,  in  a  mine  in  an  ordinary  working  coudition. 

Mr.  Oallowat  said,  thab  was  not  the  case  with  his,  gaa  having  bcBii 
olwajB  preacnt. 

Mr.  T.  W.  CuAWFOuu  asked  it'  Mr.  Galloway  tried  Itqnid  carlwnic 
acid? 

Mr.  Galix>way  said  be  had.  but  he  thought  he  would  not  be  justified 
in  speaking  uf  this  yet,  bectinse  the  acc-oiiuts  iiiid  just  beun  sent  to  the 
Commiaaioners,  who  would  probably  pnl>]ish  their  report  veiy  soon. 

The  PrbsiDEHT  said,  they  had  hntl  a  very  interesting  discusflion  upon 
a  most  important  subject.  The  Gcruiau  cxperiiueuta  might  uiit  have 
Buccecdcd  in  exploding  coal-dnat  hy  dynamite.  becaUBt  it.  waR  not  probable 
they  got  a  blown-onl  shot  by  dynamite.  It  was  more  than  probable  that 
the  dynamite,  the  action  of  wliieh  was  so  rajiid.  would  dovehfp  its  force 
inside  the  hol^,  ratlicr  than  by  blowing  out  the  Htemraing.  Water 
stemming  had  been,  frequently  tried.  He  had  made  a  ntunber  of  experi- 
ments lumaelf,  and  he  thuiight  ho  could  always  see  flame  after  using  water 
stemming.  Still,  other  gentlemen  might  have  fiiicecedcd  in  so  arranging 
the  shot-holes  ibat  the  flumu  might  not  appear,  tie  thought  Mr.  Galloway 
said  he  had  eucceeded  in  keeping  the  shot  withoot  flame. 

Mr.  CUlloway — Yes,  but  not  in  stopping  aparka.  Sparks  have 
always  come  ont. 

The  Pbbsidkkt  asked  Mr.  lialloway  if  he  thought  the  sporke  such 
as  would  have  ignited  gas? 

Mr.  Galloway — Yes. 

The  FftESlDFJiT  said,  Mr.  Galloway  hud  ulao  mentiouud  the  question 
of  not  using  coal-dust  for  stemming.  It  certainly  seemed  a  vtrj-  easy 
way  of  preventing  the  passage  of  a  long  flame  hy  nsing  stone-dust  iiistettd 
of  coal-dust ;  bub  until  this  fact  was  kuowu.  not  only  to  theuiBuhea,  but 
generally  to  the  u'orkmen,  they  (the  workmen)  did  not  see  the  necessity  of 
not  using  coal-dust.  He  had  no  doubt  after  this  that  great  care  would  be 
taken  not  to  use  cdnl-diist  in  xtetnming.  Mr.  Onlloway  also  mentioned 
that  in  some  of  his  ex|)enmcuts  uuly  a  portion  of  the  duat.  With  a  bhttrii- 
oQt  shot,  was  ignited.  Sup]H>sing  this  to  lie  so,  nuturalty  a  very  small 
Amount  of  water  would  biive  prevent-ed  it.     If  it  wa^s  only  a  film  that  was 
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taken  ofTllic  dry  du&t,  thi*ii.  irUiat  tilm  had  l>ecD  dampetl,  Ibe  duNt  would 
nob  hnre  risen  nC  all. 

Mr.  GAi-t.0WAy  said,  ho  had  no  donbt  if  he  flimplj  allowed  a  little  jet 
of  steuiu  to  gi>  along  the  iipjiaratiu  for  one  minute  before  the  experiment 
it  would  have  il]in)])«l  llie  diist  siifncJcnllT  to  have  prevented  an  expkision. 

Mr.  Grkknwell  said,  that  us  to  the  qncation  of  broken  stone  for 
Ktemminy.  if  they  were  firing  shots  in  stone  drifts,  and  if  the  hole  was 
driven  iu  the  poRt  or  i-ock,  aiul  they  Bt«nimod  with  rock-dast  (usaall/  kwK 
powder  wms  iiaed  in  firing  the  eliotj,  and  if  the  stomming  was  in  rook,  they 
wonld  rnn  the  ^Tcat  chance  of  npnrkR  from  that  igniting  the  powder  and 
injiiriui;  the  person  stemming  tlie  hole.  He  did  not  think  stemming  noxi 
to  the  powder  with  anything  of  a  softer  character  Trould  do  away  with  the 
danger,  becansc  tnioe^  of  the  powder  would  be  on  the  sides  of  the  bole, 
which  inijtht  conimanlcate  a  spark  to  the  powder.  It  wonld  ba 
dangeroas  to  let  it  go  abroiid  that  stone  or  rock  stemming  would  be  beat. 

Mr.  (t.  R.  F0R8TRB — Wliat  tiicy  i-coily  used  in  the  exptaiments  wu 
olay,  and  not  stone  stemming  ? 

ifr.  Galloway — Yes.  soft  wet  clay.  He  thonght  Ifr.  Greenwell  had 
not  quite  ec«n  the  ])oint  he  (Mr.  Galloway)  wished  to  illnttnite.  He  did 
not  mean  Lo  say  that  lining  slonu  stemming  would  do  awny  with  the 
danger,  hub  simply  that  it  would  make  a  shorter  length  of  flame,  soppOMOg 
Uw  allot  WL-ru  blown  out. 

Mr.  fTitKKXWKi.i.  said,  hi:  wanted  to  do  away  with  any  imprDSUOQ  gofng 
forth  that  it  was  safer  to  use  stone  stemming  than  coal-dtut  stenimiiig. 

Mr.  GaluiwaT'— It  would  always  be  safer  to  use  stone  rteniming  tlian 
oool-dufit. 

Mr.  LrNDHAY  Wood  said,  that  if  they  used  coal  stemming  and  got 
a  flame  thirtan  or  fourteen  feet  long,  probably  by  nsing  other  stemming 
lliey  would  get  a  fivc-fcct  flame.  He  imagined  that  a  five-feet  flam«  would 
be  e<(nBlly  m  dauv'pnins  in  ^tw  as  a  thirteen  or  fifui-n-feet  flame  WMild  Iw 
in  setting  Are  to  c»>al-dust  witltont  gas.  He  asked  Mr.  GaDoway  if  bo  hod 
tried  any  experiment  with  stemming  of  difl'ercnt  natures  ?  Thvrc  was  no 
doubt  that  water  did,  to  a  oonsidcrablc  extent,  allay  the  flame ;  there  was 
a  very  much  leas  flame  with  water.  He  asked  whether  the  eflbot  of  the 
Uownniut  dust,  irrespective  of  the  stemming,  caused  the  danger  ?  It  wimid 
be  very  daugerooa  if  the  idea  got  abroad  that  the  stemming  waa  the  only 
thing  to  do  with  the  matter.  His  impression  was  that  stemming  had  retj 
little  to  do  with  it ;  hnt  he  was  s|ieakiug  subject  to  correction. 

Mr.  (^iaLLOWiY  said,  that  stemming  with  coal-dust  garc  flamua  uf 
thirty  fcit,  and  up  tc  Ally  or  i^ixty  f<vt ;  hut  with  rUy  thr  flume  ms  nnly 


i)ist;i;ssnj.\ — fcrthek  KxrEmumrrs  witu  coal-ulst. 


S07 


thirteen  feet  long.  Tht-ixi  was  q  i^eat  difference  between  thirteen  feet  imd 
from  fort;  10  sixty  feet.  There  wna  &  greater  element  of  safety  with  the 
Hhorior  flame. 

Mr.  LiKDSAV  Wood — Xot  with  (jus. 

Mr.  GAtOKjWAV— With  cnal-dusfc. 

Mr.  LiSDSAT  Woou — Is  there  not  greit  danger  from  the  short  flame  ? 

Mr.  Galloway — It  wouUI  1«  more  wisily  [irovided  agiiiiiHt  by  watering 
when  tlierc  is  «  short  flame. 

Tlie  PuRSiDEXT  suid,  he  thought  the  argument  vras  this :  thai  if  the 
fiame  of  a  bloA'ii-out  sliot,  stemmed  wi  th  stooe-daBt,  did  Dot  exceed  ten  feet, 
if  the  dust  was  removed  for  fifteen  feet  there  cfmld  not  be  an  cxplofiion ; 
hnt  if  they  stemmed  with  aial-dnst  and  had  a  flame  of  fifty  feet,  then  they 
must  remove  the  dtist  for  thut  distance  if  they  wautcd  to  avoid  an  explo- 
sion. It  was  a  qacstion  of  removing  the  dust  for  fifteen  feet  or  sixty  feet 
from  the  shot-hole.    That  was  the  only  question. 

Mr.  Galloway— That  in  all. 

The  pRERiDENT — As  to  stemming,  it  is  nsnal  to  damp  the  stemming 
put  into  shot-holes,  and  if  that  were  done  the  danger  of  eparks  would  be, 
to  ft  great  extent,  avoided. 

Mr.  nKCKEL!;  asked  if  it  would  not  Ite  jWHsihle,  seeing  that  dust,  when 
damped,  did  not  explode,  to  add  wui«irto  the  uiras  it  entered  the  pit,  and 
80  make  the  TentitatJon  damp  and  prevent  the  dust  beccming  dry?  He 
had  Been  ehote  light  np  iu  damp  pIiiccB.  but  only  come  hack  a  few  yards, 
and  do  no  domi^ ;  and  he  had  abio  seen  them  light  up  a  dry  p]ace  and 
come  right  out. 

'Mt.  G.  B.  FoitSTEB  proposed  a  vote  of  thanks  to  Mr.  Galloway  for  his 
kinduew  in  attending  tlio  meeting  and  stating  llie  reHiiUs  of  his  experi* 
ments.  He  thought  tliey  were  all  rery  much  indchtcd  to  Mr.  Galloway  for 
the  gix-at  interest  he  had  takiu  iu  the  suhject,  and  for  tht-  ehtburute  and 
careful  cX|K.'nments  he  had  made.  Though,  perhaps,  the  subject  might 
not  yet  have  been  fiilty  thrashed  out  or  detenniued,  yet  there  was  no  doubt 
that  their  knowledge  uf  coaMust  had  been  very  greatly  added  to  since 
Mr.  Galluwuy  commenced  ha  experiments  upou  it.  This  coal-dust  only 
added  to  the  unkuowu  dangeii;  which  threatened  them  underground.  The 
only  consolation  was  that  jicople  with  wet  pita,  who  grumbled  ao  much 
about  the  water,  would  find  themeelvea  safer  than  their  iieighboui-s  with 
dry  pits. 

Mr.  E.  F.  Boyd  Haid,  he  had  very  j,'ix*l  pUasurc  ju  seconding  the  vote 
of  thanks  to  Mr.  Galloway.  The  •iubject  which  had  been  diactisscd  was 
of  very  great  iiupurlaui-e  to  this  couutiy,  uild  ptu'ticuhtrly  tv  the  trasterii 
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part  of  their  district,  where  there  was  so  little  water.  The  collieriea  at 
Hetton,  East  Hetton,  and  Seaham  were  particnlarlj  liable  to  this  difficultj. 
Hr.  Galloway's  experiments  would  add  materiallj  to  their  information. 

The  motion  was  ^reed  to. 

Hr.  Gallowat  retomed  bhanks  for  the  Tote,  and  said  he  took  great 
interest  in  this  qaeation,  and  he  would  always  be  glad  to  come  this  or  anj 
similar  distance  to  discosa  it  with  those  who  were  so  modi  interested  in 
the  subject. 
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TiieSE  readings  have  beeu  cbtained  irom  the  obserrations  of  Kew  and 
GlaRgaw,  ami  will  givp  h  very  fair  idea  of  the  variatiyiia  wf  temperature 
and  atmospheric  prcsaure  in  the  intervening  wiuntry,  in  wliich  moRt  of 
the  mining  operntioos  in.  this  country  are  carried  on. 

The  Kow  baniinetcT  ia  84  feet,  and  the  Olaftgow  Iwronieter  180  feet 
above  the  Bca  level.  The  latter  readings  hare  been  reduced  to  S2  feet 
ftbove  the  eea  level,  by  the  addition  of '150  of  an  inch  to  each  reading, 
and  both  readings  are  reduced  to  32  degrees  P^breoheit. 

The  fatal  accidents  have  been  obtained  from  the  InBpectora'  reporta, 
and  are  printed  acroaa  the  lines,  showing  the  variona  readings.  The 
name  of  the  colliery  al  which  the  e\pk>eiou  took  plaoo  is  given  firtft,  then 
the  niimbor  of  deaths,  followed  by  the  district  in  which  it  happened. 

At  the  rcqneat  of  the  Council  the  exact  readings  at  both  Kew  and 
Glasgow  have  been  published  in  figures. 
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X. — Omalvuck 

2. — Hamni       

3. — Dortmuad,  Entt    ... 
4—     Do.       Wert  ... 

B.— Wit(«n       

6. — SprockhOvel 

7.— Ualilhnntco 
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IS.— Alteudoff 

18.— Wtftxlett     


Prii-atu  ininut  in  1883 
QoT«niinent  micea  in  18S3 

109 

a 

201 

..       S7.663,S1S 
199.107 

...       0$,78S 
1,IM 

Oimi  totd  of  urn 

£7,863,02$ 

..      9T,9SS 

Va,         ISO 

„      25.87  »,333 

...    se^na 

^^M 

^M 

■ 

■ 

■ 

^^^^f^^^^^^ 

to.— lunr^iRi  Mini. 

* 

^^^^^^^^H        1.:— Omhnwk... 

UlnM. 
9 

ProdDea 
iBTxii. 

308,688 

KH 

^^^^^^^^^1           — 

1 

-.. 

5,800 

89 

^^^^^^^^^^1              — DnriiniiRd,  Rut 

8 

... 

58.107 

m 

^^^^^^^^1 

1 

■•■ 

— 

84 

^^^^^^^^P 

2 

... 

48,880 

198 

^^^^^^^r                        DnlilhaiiMiu 

1 

i'. 

160,688 

617                     , 

^^^^^P                 16.— Altcndorf  ... 

S 

... 

10.168 

74 

^^^^^H                16.— WcnlM     ... 
^^^^H                                   of  1883 
^^^^^1                                    188S 

8 

81 

... 

8,770 

60 

«6.1(» 

1,926 

490M6 

l.TfW 

^H 

C— Zrac-ou  Mimtt. 

_ 

^^^^^^F                                TMitHoc 

Hlun 

Id  Tuim. 

PenoK* 

^^^^^^^1 

1 

ZOO 

2S 

^^^^H 

2 

... 

SSjOGS 

tau 

^^^^^^^1                  B.— .SprockliOre) 

8 

... 

2,750 

80 

^^^^H                 IC— Wntl«n      ... 

8 

... 

6,473 

41S 

^^^^1                       Total  011889 
^^^^T                               Da    IfVS 

B 

... 

31,B87 
87,fi6l 

1,108 

lJ3Si 

^^^L 

1>,— Lbjummii  Mntu. 

^^^^^^^^^P 

Warn. 

pHMtMi 
In  Tana. 

JSEXl 

^^^^^^^^^M         L — Omibnuk... 

1 

... 

6 

IS 

^^^^^^^^V 

1 

*.« 

8 

— 

^^^^^^ 

8 

..• 

808 

M 

^^^^F                  la— HTerdeo      ... 

8 

... 

1,896 

SM 

^^^^K                          Totml  of  1SS3 

7 

... 

1.611 

ns 

^^^^m                               Do.    IB82 



„ 

8,129 

843 

^^H 

B.— <;op?aif  Hnm. 

^^^^^H                                DUmUk 

V9.1l 

HbM. 

In  Tubs. 

_r«waM_ 

^^^^^M                 0,— SproQkb&wl 

J 

... 

£4.400 

18S 

^^^^^B                le.— Wcnlra     ... 

% 

t.. 

a.781 

13 

^^^^^^^^ 

^ 

^^^^B                         Total  m  18S3 

8 

... 

88,211 

174 

^^^^1                           Do.    188S 

p..                '■>                 ■■> 

•  «• 

8S.(TM 

80* 

1 

1. — O^nabrnck  ..■ 
8. — Hamm 


P.— Salt  Wokki. 

Wcrka. 


la  TaoM. 

1,333 

14.357 


IfiO 


PrivKbp  work*  in  18SS      ... 

e 

iBfiaa 

180 

Oornnment  work*  in  1883 

1 

8,670 

45 

^ 

OnuitHotal  In  1889 

e 

18,1&9 

296 

Do.          1888 



I5,7«t 

S12 

N.  N.  N. 


AUXILIAKY  VENTILATION  FOB  GASSY  PITS. 

Zkt    Vmhtatioii    tehlayiertteifiikrfnJer    SftiMkohlfn^fuheH.      C.   Vo5   STKrwDBi. 
Zeiit*chrift  det  VerHitfi  Dtutseker  Intftniture,  1884,  ;>;>.  W-SS.     0»«  Ptatt. 

In  the  Soxod;  covl-fldd  the  scami  nrc  ttiick,  lio  at  u  coiifidornblc  dvpth,  and 
aro  i^^crally  ranch  iiiclin«;l.  Dm  bimtuUriiM  of  tbo  roj^altk's  oorroipond  with  thoM  of 
thio  tanm  nbori<^tinilt  wHidh  ani  nftvn  of  pc^nlinr  Hliapc,  nnil  the  coiil  U  mucli  cat  up 
by  troulilMt.     Gaa  it  mot  with  iti  lu^e  qa&nlitif!t,  and  ventilation  i»  dilEcuiU 

Aa  muiia^dr  at  the  Zwii-kuti  Cullierjr,  Httrr  Von  8t«iiulel  iHtruilua:<(l  u  aii'Ktcm  of 
muininrj'  rRntilatinii  1>y  tDoaim  cif  comjirmM^  nir.  Air  cumproHcd  Ut  44  llu.  \t*T  ■i]unra 
inch  will  itrcjun  thmnp^h  n  noiilci  tit  from  -^  lri<-ti  to  iV  '"""h  (lismctiir,  nt  th«  mtn  nf 
from  7'S  fiihic  fnct  t*>  4-t  cubic  fwt  \»v  niiiinte,  and  if  it  bo  laiwod  f lirnugh  a  Kdtting'it 
blower,  Aiiil  thence  through  ft  pipi.*  33  fuel  hiiif;  \>y  6  Inches  in  diainelvr,  (he  nsefut 
effect,  u  re^ids  current  produced,  will  ha  tncrvuxud  about  18  limes. 

It  wna  foand  tj  ei^Mfriuivnl  that  trli<.'ii  the  cnniprv«icd  air  inu  psaied  straight  Into 
tlie  pip'O.  nttjiout  Cht'  KOrtiuK  appunvLiis,  the  anionnt  carried  through  vraJ  hitfhcr  itUl, 
tbo  cfTix-L  hciiiK  :^j  tiiiH<i  that  obtained  in  tho  Unit  ca«c.  A  phtu.  ultoiriD^  the  genentl 
Rjritem  of  vciitihitiii'ti  at  Xmnkan  acmmimiiiM  Clie  attirlt. 

Thp  main  current  of  air  i»  carried  thronph  the  minfl  in  the  uanal  nuuincr.and  in 
addition  to  this,  cAnipri>Miil  air  ii  di»tnbitt«l  in  main  pipe*  from  two  of  the  three 
•hafu,  and  unall  branches  litt«d  with  the  oimplc  appnntu*  deMfibcd  abnve  arc  led 
from  tlicoc  int»  Mch  uorLinK  pL*ce  ur  curoM-,  where  a  through  enrrent  cannot  bo 
convonicntlf  ciMaiii«:d,  The  GAuiAi  pigifi  luiij  ho  of  ituc  or  woul,  with  ruu^fh  jointa, 
and  may  ba  forked  and  Umir  ciim!Lit«  iif  air  iml)ili»id«l,  bq  aa  to  unpply  »Bvi'nU  JiffLTeut 
boanhi.  Tlie  air  i*  comiireiiiKMl  hy  tw»  cnipticm,  iiooh  of  wlilch,  ntaking  40  itnoktw  per 
niiuutv,  can  cuntpmH  I.IOS  culiic  frat  of  nir  up  to  >kl  lbs.  per  aquar*  Incfai  and  Mch  baa 
on  air  vcmcI  with  a  capacity  of  1,006  cubic  feet, 

The  main  i>ipci  are  of  cant  Iron  4}  iiichca  iii  diniiiet«T  at  Iho  nhaft,  reduced  to 
3j  inches  in  the  main  paN«u;;c<i  anil  to  2  inellM  and  1  j  :nc)i»  at  the  face.  lu  nnliuary 
working  about  uuu-third  nf  tbo  air  is  lued  that  the  machines  can  comprt^x,  and  tho 
amount  of  Htr  brought  into  oironUtion  bj  ineana  of  th«  Installation  is  more  than  twenty 
timoi  tliat  comproascd.  A.  It.  L. 


THE  "PETER  AND  PAUL"  BROWN  COAL  MISK  NEAR  DTTI. 

Ahhnumrtkfida  mittehl  Tagebaur*  Ui  dtr Feitf- uad  Paul-  Sraunkohteit  ZtfAe  HSekft 
Dux.  AXT.1*  AmLt.  ()rtttrreieki*eftt  ZeiUe&rift  J9r  Barg-  Mai  SUttevetten. 
ISeS,  pp.  «>t>-407.     On*  Pialt, 

In  IV  nbrivc  mine  the  Mcnm  u  tnva  33  to  60  feet  tbtric,  at  frnm  13  t{>  SO  feet 
1ipI«w  Hip  iiirfikcc.  and  i«  worked  tft  llic  (Ujf,  the  rtvorljinc  •tnittiin  lioiiig  flwt  cxrav&fcd. 
Thctipppr  pnrt  of  llii-  «'nni,  fnra  lliicVnwiuf  from  SS  to  ^R  fcrt.i*  nf  ciwilfiiit<ni«lity. 
And  U  vrnrlEpd  ntrilriit;  tlio  lower  ]uirt,  wtiirli  io  |K>onT.  bciri^  Xaltexk  up  aflerirarda. 
The  iDrlljgd  vf  w(>rkiii|t  i*  tn  bimcyooiiib  tbe  bottom  nf  tlie  tippa>r  tliickncut*  of  oonl  with 
bon.n1  and  pillar  wnrkiiicr*  over  bti  arm  of  from  S50  to  TiOO  •quare  j^ardi  at  k  time,  tha 
pUlara  Iwlnir  left  jost  ftioiiR  ciiouirli  to  sapport  ttio  tnaai  abov*. 

Cliar^  ct  ilvnamlte  arc  tKeii  put  itito  alt  tliD  pnlUn  and  flrod  nmultunecniil;. 
which  mnwA  ihr  whcli>  hiiim  to  fn11, 

In  tlii«  vtif  Inrgo  mAMM  nf  coal  ean  b«  iiniclclj  anti  chraplr  won,  anil  if  tho  demand 
be  brUh  and  iho  cotiU  mn  bo  sent  awa;  kt  onc^r.  there  will  he  a  pmpnrtinti  nf 

Rimnd  coal*  ...         ...         ...  ...  =     40  per  emit. 

MediBin  „  "    90        „ 

Nuta  -     10 

Small  coal =20        „ 

If  tha  coals  )iav«  to  lio  for  a  c(in>iil«mbl«  tiiua  in  luap^  ths  porcentago  of  ainall  inaj 
ri*eto86. 

The  nnall  cool  hHn^  nnmlmblo,  It  lii>a]M>d  np  at  lh»  mini!  and  bnnit. 

Tlip  bnttfm  craki  i*  inlomrrttsl  l\r  iwvoml  lihudn.  and  la  talccn  np  in  ancocwive  lii5ara 
aft«r  tha  top  c-oal  liaa  been  c1c«rcd  awajr  well  in  advauoc  A.  it.  L. 


Et.ECTHIC  MACniNtlKV  IN  MINKS. 

iHa  Zvkun/t  der  eletMiKksn  KraftSheriragmmff  hnm  Btrglau.     I*Koy.  W,  SCBDIX, 
ZtiUehriJt  iei  Vereiitn  Dnltcktr  Ingtaiturt,  18d},^j>.  Itd-l&S  and  i;&-179. 

Pnif«^iir  Scliiili  drn«»  an  exhauHtive  coiTiparlMiii  hctnvi^ii  Ihu  cimt  and  npplicabitUf 
of  rlmlric  itiachtni>rj  on  the  uno  luind  mid  tbnt  oF  tnnchini-ry  driven  bj  el««in,  cora- 
preaaed  air,  or  hjdi-niiEir  pnwor  cin  tbi?  otlior,  For  boring  and  cutting  uiachinM  aiid 
undertrround  haullug,  pnmpiiid-  and  iGntlljitini^  u]nrliliicr.T. 

In  the  ca»e  of  iKiniijf  niid  cultlrt;  titactiiiit-s  th«  iraiii minion  of  pown  to  the  hoe 
by  electricity  u  about  ciiua]  in  cunt  to  tliut  bj  compn^sMxl  air,  and  may  In  loinA  rauca 
bo  lather  chcaprt- ;  bnl,  v.h<iro  a  plonlifnl  snppljr  and  snfBcieiit  tuud  of  wat«r  ara 
obtaiuablo,  li^vdranllc  trannni^on  U  cliMpcT  than  plthw. 

Vtur  diAtancM  of  fn^u  oOU  to  fllX)  yard*  tlin  uicfnl  cffnt  of  the  electric  tranmniniim 
ia  about  50  \ft  coiit.  agniii«t  abiiiit  SO  ^n  cont.  fiT  lluil  by  comprvuKsl  air,  ia»\  to  do 
tlie  aame  ainotint  of  work  the  retpcvtivtr  iiiotivv  juwitra  rriitiirod  nn>  a«  2  to  &.  Tho 
electric  kjriLuui  !•  pfJiwirtioiiallj  the  eliLWiwr,  the  ({reatrr  tlic  CWt  of  fwol  atid  tfao 
gtMitrr  tliHj  dixtaiiru  tn  wliicli  the  pnwcr  inunt  Ixi  tratnmiittvil. 

Among  iindvrgronnil  lorninotivm  tliti  Kttvm  cnginoia  t)ie  clic«pt9t  wlivrvnir  it  can 
be  appliod.  Tbo  olMtnc  engine  gtviM  better  n>«iitte  tban  thuxu  driven  hj  oompreMed 
air,  but  tho  "  fireleu  locoinativc,"  invented  by  Moril<  Botiiginan,  thoi^h  not  jec  f^rly 
tried,  proiuiitca  to  (;i^e  better  retulta  than  «iikor. 


In  Um>  fnllniring  Ubtc  of  rcimlU  for  dllFfinint  nmlrrgTmtnd  engioM  ui  KUStim 
•bonld  tw  nihdc  for  eo«t  of  c%m  rentilation  to  the  rtmUx  in  the  flnt  two  column*.  In 
tbeoc  two  csMfl  tiro  locounotirM  irrro  nt  vrark. 

UKDIBOBOVNt)  HAtTLAaH  BV  liOCOHOTITU. 
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^VbMi  Mvcntl  clcctrit.'  loMrinotivca  nre  at  woric  on  tbe  Muna  liii«,  the  cBMisuj  off  tbo 
lostallvtion  U  CQRsid^'nhlj  in^rrMaod. 

Tlio  ekctTlc  iirinclfile  ihow*  to  ifrwtcft  udmntagiQ  wbwi  ^ipUed  to  tiudtrsrotiuil 
hanUntf.    Tlic  foUonin^  on  exumple*  cf  diffi-TVUt  fjttcnu : — 


Co*lof  pUiit,!u£ 
l^t«ra^t  M,aA   d«precUtloD 

ficr  roile  tiiii,  in  pence  . .. 
Ccut  of  luiatafte  p«r  do..  In 

penc«      ... 
Tou)  coat  per  do.,  in  wnev 
Work   dflor  \itr  iJiift,  in 

■lilo  tou« 
Raniing  di>t«nc»,  i«  jmrdi 
Ttniv  per  nin,  in  minutes... 
thmcUin  ol  thitt.  Id  lionn 
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KirDt.BM  Ba»BL 


2j;i.*^7r'2£«r-:*2tiSr-' 


^^ 


l,eOO|   2.800 
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«,aoo 

■37 

3-66 
4-OS 
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SE' 


am 


BirvuMi 


Fon  Omi- 


uoo 


1^ 


800 

1-00 
114 


01  TtefiiUuilNamdnontvuilMtlnefllaa 
n       Do.  (to.  «o  lla« 

l>      Do.  lis.  do.  tiaa 


Froni  UicrQ<n«dii9t«bI«[t«ppemfhattb«dMti<ei9l(«in  win  cmnpMT  favoamblr 
nltli  moat  cE  tbe  otlion  ms  rvgnrdi  eoA  Ha  'lopo  uid  eoiintcr  rvpe"  b&ulai;^  sysUm 
Kiiil  tbMQ  b;  "  ondlew  ebaiiu"  nro  bvlU'r  ftd&ptcd  for  maviiur  *iiry  heavy  weifflita. 

For  "  RTibjitiary  batiling  cii^uuii"  s  cuiu|Ari»oii  or  ci>«t  botwiiuu  L-teotrloUjr  mkI  Mtn- 
prvMcd  sir  hIida's  coudd^rably  iu  fuvcmr  iif  Um  fonnirri  tint  lijrdrvilic  [Nm'<r,  in  cmm 
whore  it  Mm  be  applied,  la  clioa.]>er  ttill,  uhIcm  tbo  it-uUT  luu  to  be  cnrrinl  for  very  Ion; 
distuteot.  A,  R.  L. 


OORBUGATBD  BOILER  FLUE8. 

Wttlnhr-DtmpiTtwel    fuop.  B.  It.  Wcsssu.     Ze^tteMrt/t  4t*  rereinea  Dailteier 
Jnyemitun,  18SK  pp.  13^-139.    IRuttraied  im  tAe  tevf. 

Tliu  |in>fvui>r  c<mi).airet  the  C^niUb  Vttlcr  uith  «iiii;l«  funinoo  wiih  t]iu  I^uncublro 
boiler  witli  donbk'  fiirnsco,  uud  dlt4ir  thowiaa  tbat  tlio  {iriuHitul  disiwlTaiitagQ  vf  tlio 
former  lU's  in  thu  wci^bt  oC  plat«>4  and  HtiCFeDon  rvquin<d  lu  kcv[)  its  largo  fumiuw 
(roiQ  collap^lug,  ])nK!<>ods  to  invcrtiflntc  tlii>  relative  projiertiua  of  plnin  anil  cnmigatcd 
tubea.  Ill  an  eiamplc  (^vcn  it  in  shmTii  l>y  <u).)culaU'>n  Lliat  to  ri'^Uit  imtalda  prc«nin) 
a  pUin  tube  wonU  havo  In  bo  2'(!  liiuitt  att  heavy  lu  a  cnrmpiu<d  atio  of  tho  nme 
diainct«r.  For  tltc  «imc  itrctgili  tlic  labc*  cniilil  thn«  be  iiitirh  thlmnvr  if  cnmig*t<d; 
but  the;  mnst  not  tm  l«u  than  throe  f-i^lttbn  nf  an  iitrli,  or  tlicjr  cnnnnt  be  wridrd. 

The  atrcngth  of  llio  wi-liit  has  bcai  toand  by  cipi^imcnt  to  bo  about  "88  per  cent, 
of  Uiat  at  tlic  ouTTupnteil  ))lii.ti^s. 

Tbo  ■Lruu^b  nf  ii  (.■nrrujraltKl  tuba  inlboilinwtion  of  itslcn^li  U  vtated  to  bo  about 
■  Uioaama  aa  that  of  ■  ploiii  tnlip  Df  tha  mau-  lixn  and  thiirkneai. 

Aa  resrarda  beatlni;  surface,  tbat  it  a  corruKated  lube  li  oa]oulat«d  to  bfi  about  I'lS 
Uuea  tbat  uC  a  pUu  tub«  of  tltu  uiuo  locau  distuutcr,  A.  B.  L. 


THE  PULSOUETGR. 

Zar  Vtrwtndwmg  4tt  Pultowtvim.     WtLn.  Roduk.     Ztittchrtft  det  Vereittei 
DeuUeher  /Wjrainn,  lS»i,pj>.  13&-111.    IHMtrated  <a  Ik*  tart. 

In  tlie  railway  atattou  at  Lenubcip,  a  pnlaoDieUr,  No.  4,  wsi  luod  to  inpply  tho 
plnra  (if  tiro  itmni  ptiinpo  tit  fnuii  3  to  4  Luno-power,  wliich  were  underguiiigf  ntpair, 
and  it  ww  fmiiul  tliut  Ibe  work  dona  per  cwt.  of  coal  burnt  ww  abant  SO  por  cent. 
gneAsT  tbau  it  bad  bwD  prcvloiiHly, 

A  trial  was  mads  of  tbc  same  pDlaoiaeter  at  tbc  water  itatjon  of  Etwdc,  <uidi 
tlicupUila  porfiimiiuicv  wan  not  quite  Bogoodaabcfiirc,  tbc  work  done  was  considcmblj 
I  mm  in  proportion  than  tbat  done  by  tha  sutaa  pamp. 

Further  triula  with  different  pii]soin(>t«rB  flhnwisd  that  tbMO  gotid  results  w«rc  not 

always  muintalned.     In  ane  case  two  of  the  miinc  lii:^  and  make  ftav«  wtilciy  difTovnb 

.  results*  and  in  anothM'  u  pulnomrtfr.  after  working  well  for  about  a  year,  bocaniL'  lesa 

'efficient,  tba  pulsations  per  niiuule  falling  from  60  to  'IS,  and  attoupla  to  put  it  right 

wvre  onaTailing. 

It  aeeina  that  tha  causes  of  such  failuru  are  not  yet  quite  undcntood,  and  tho 
«ba,iic(!i  uf  tbc  ]iuIi»ii)L-tvr  ci>uiiii|{  iuto  gniaittl  itm  will  dcfpc-ud  vvry  much  on  wbethor 
it  bo  found  pmcticabl*  «adly  and  quickly  t«  raaiody  such  dabwt*.  A.  R.  Ij. 


FORM  AND  ARaANOEMENT  OF  PIT  SHAFTS. 

f\}rm  vmJ  Einteiimns  dfr  raigerrn  S/riSfAte.     V.  ItACHAXX.    ZrH*fiirift  tUt  Vertitu* 
3>eut»chrr  /nffritttiin,  1t)»l,  pp.  S00-2»a     Oiu  Plate. 

H»rr  BauuMUin  give*  tkscri|itioni  and  Hctiuiud  plans  uf  2S  dilTcrvnl  sWU  of 
rarioiu  tanna.  Tnm  ciTCiibr  to  rcetangubr,  mui  iriUi  or  wiChoat  pMuge-mji  ami 
■AparnU)  ilinnicini  fur  pump*  nni)  vriitilalltui. 

In  ordpT  la  i«c<niiiiiiz<!  Djiant.  kkhL  nf  tlin  aarl!<tr  Oemiiui«ttiifU«r«r»inad»roetoiiga- 
lar,  but  It  Iras  foimi]  that  mimd  uliaft*  weTo  enxwr  and  c1j«*per  to  titili,  vhI  mora 
■uiuUc  lu  thi!  BtipliiAtion  of  inetil  tuWiti);.  Bud  tJi«(  llic  WMtv  of  tymet  aiitl  othn 
diMdvsiitAiffK  iliiK  Lu  ttiA  circulitr  furtii  wnv  I«in  OdiuiJrrnUu  tlian  lt«d  Imxii  auiifiDMdi 

Herr  Itauiuiinn  sdvccftUs  l)ir  abalitioD,  u  f^ru  poMtbti;,  of  parlitiom  in  Uw  Aatt 
brtwiHn  tlw  cogvs,  ud  the  cinploynieiit,  H  giUn  fur  thu  Utt«r,  of  doable  T*irou  ofl 
OIU)  lido  onljr, 

Tftkiiig  nn  nvomgip  sitftl  tub  ••  4  tea  II  inchc*  lt>ng  hy  S  fort  5^  iticbM  br«ttd  hy 
3  FmI  3|  tncboa  bi^i  to  utrry  from  91  ewUt.  la  10]  ewtA.,%  aingk-tub  a|^  will 
ra|iiire  «  >cc(inii  of  fi  foct  11  iii<;lits  hy  3  fe«L  3^  inclifs,  ami  oinc  fur  ttro  taba  will  ba 
6  faot  7  inrlHii  lij  S  ftvt  II  iiiclint,  ur  It  fivt  6  iuclir*  bj-  3  fret  3|  incbni,  *c<nTdiiiy  M 
tfaa  tnln  >ro  pim'oti  »i(1o  lij^  niilj)  or  one  iMliind  tJic  otiior.  I'he  dniililc  T-tron  gvUM 
take  op  abaiiL  four  Itjcbc*  mnro  room,  wlilct  mud  \a  aneh  eaw  be  adUnl  to  mn  vt  lb* 
^meiuiuiw  ^ivoi  ubvi'«.  A.  R.  L> 


SHAFT  AND  WINDIXQ  MACUINRRY  AT  THE  UOCKWA  HOnXOOBP- 
VERElNiaTFELD  COLLIEKV. 

fUritrmiuckimeHanlatie    auf   ScAacAt    Xo.    I.    d*r     KtritlmkUti- .ieUfm-OttrlltrAa/t 

Swkte«i-Il<i\mforf-l\ttin>gtfrUi  Ifi   Litll^mMn,     II.  Onxt.     ZrHteiri/l  Jm 

r«rrxmft  JJni/»rher  Inff,mture,\SSi,i>j>.2li-2l9,  233-238,  ZM-2W,  sitrf  87S- 

2tU.    Four  Plata. 

The  B(xtltw&-Hubuilurf  Vit  m  ntd  (o  Iw  tbv  dtvimt  in  oibtenw^*  iti  Ko.  1  hhift 

htiag  ranlt  to  k  dqitb  nf  47-1^  fatboiuc    TIm  nnking  wu  mncfa  lilndcnd  bjr  Ut^ 

feoden  of  w»ter,  «id  tta  total  co«t,  tiirliKlliiK  chargM  fur  walUnc  Kud  tnUiinf,  ohd« 

to  M  inucii  BB  £  I9,ISS,  or  abost  £101  |wr  fntk'-m. 

Tho  buikUug*  Bt  buiifc  btg  of  a  rabal«i)tiiU  ch>rut«r,  Bad  eoeC  u  Catlawi : — 

£ 


Sban-h«Bd  home 

074 

BngiMbooM  »* 

***        i.k        ... 

«n 

Dotler  Iknim    ... 

■If 

...        .„    MO 

Cbituiipj 

■"?                     tlT-                  *■» 

■  n             ..•      4R 

.iir  (loore          .„ 

!•«                     lit                    >*■ 

B 

ItBTnck  for  mn 

«■<                     ■**                    ... 

...     ...  sss 

UouH  fur  ■Ir'CDin 

ipTcwbig  mftclUiicfy 
Total        

m 

£S,«22 

Ths  diaft  U  a  mtuigokr  one,  nbaat  Z)  fcH  bjr  6  fort,  and  ha«  fuurdirhioB^or 
whtob  tiA-o  BTc  f»r  tlrBwliig  i-nab,  cncb  6  f<yt  (!  iitchu  kxig,  and  ono  for  Ih*  pampa,  lb» 
foortb  diriiion  nt-it  tbc  puuip  tliaft  Mrritif;  u  »  pMaBgo-wajr.  Tlw  cmg«B  ara  two- 
d«ck(4  each  carrying  four  tu)j*  at  a  tiin«. 

Tb«  wiDiliiig.engine'  U  a  donhle  otic,  bBibig  a  lKiri«ntaI  cj-llndirr,  walking  a  orank 
at  unci]  end  <if  tbe  uuuu  driving  ibatt.     Tliu  v/liadars  arc  oach  38  ibiAoi  la  dlaawtv 

*  nnr*  BTv  anenl  ailoH  itecpB  tluui  ItOa  :  -Tb>  Adallsrt  RhaA  Pl1ft»BMk  101  Mha^i  VMsi 


tMM||fad  thff  ipeml  of  worliiig  i>  frnni  Ho  tu  -IS  dmbM  per 


by  S  feet  11   iiii-ltiMt^ 

minutv,  ill's  prc44iii«  ^vhWlb^ft  from  4I>  to  (H>  Itw.  jict  nijuaiv  inrh. 

T1u>  v^yo  r«cl  liu  a  dUiueler  of  9  feet  S  lncti««,  ni'd  tlic  ropo  wind*  on  to  It  to  » 
dimii^ter  of  20  fevt. 

Tho  Clique  hu  pxiuiinod  valirn  nn  the  KnuM  ijstcnii  ni"!  s  nU-octiiifr  •topping 
ftppuatna  no  arretipod  as  to  cruluiLlIf  cut  cB  tlio  iteatn  u  the  ca^  ctaiti  to  bmik.  It 
iR  fitted  with  i'^a  Independent  lmik«s.  cnfi  of  wbleh  U  worlcnl  by  itenm,  and  liu  % 
cylinder  of  9J  incli&'<  diitinetcr  by  1 1}  ini^liM  fttrrtltf. 

Uingrnfci*  tnkcm  f^^1n  Mio  windin^-itTigiuoiLfli.T  it  liiul  hcon  fimrycunftt  irnTk,  |^ti 
Aiiiwin  t.il«l<if  372  I.II.I*..  (HiilftnicFiil  cfTr^t  ..f  S3fi  H.I'. 

Tlio  OMisutnptiiiii  of  c-Tiil  wa»  calciiljited  to  he  nl»"it  lOS  ll)«.  per  I. II. P.  p*r  hour. 
ivIte»lhcen^nowoikcilnith«x]uiiMnn.  and  IC-7  IbN.  nlirii  it  worVwl  with  full  prwinre. 

Til*'  ^^rcttteit  ixiniblo  utit)mt  jiot'  day  if  !R  hours  i>  i«vk<iiicil nt  026  U>iu,fuiiL  depth 
nf  WTi  fiitliniDK,  and  9!1(l  t<vii>  \tct  dnj  uhrii  thv  dopth  rencheR  4!)S  F»I.limiii,  Ih*  actual 
ntitpiit  At.  piveitt  bciii^  abntit  .100  Inn*  per  (Uy. 

Ilia)  totnl  4T4<kt  of  niiidin(r-eii^i)ie  and  iik>iiiiI!()(^  wai  £3.7^1.  and  tlio  wcrklng  ex* 
penM»  pvr  year  cum?  to  £  l,3G2.  Th^  welftht  of  Hip  mikIdl',  includio);  ro|>o  rcvl,  U  lOS 
toon. 

To  produeo  f  tmtn  for  thij  x  indiiitr,  pumping,  and  subsidiary  eti^iies  ihvre  um  vtght 
builorv,  uf  whieh  mvuil  niv  kept  in  c  mstant  work.  Koch  t>f  Uimc  ctiKisti  of  &»  upper 
cyliiidrii-al  tuba  vt  4  feet  9  inchei  dlamct«r  by  So  foet  loop,  c»uiiectet1  with  n  lower 
tnlw,  i>r  iMiilcT  propni',  <■{  4  {vt  (Uniiiistcr  by  3  ftrt  4  iiichcn  l-nig.  Tho  ^orkinj 
pTianuri'  U  about  70  llw,  per  (iqnftrp  iiifli.  The  hrtiiiii(c  iiirfnor  for  civeb  boiler  1«  SSS 
Bc|imre  feet,  nad  tlie  grntt*  «iirfiice  S7  dinnrc  fi-ct,  and  the  area  <it  the  cliimncy  one- 
*e\'cnth  of  tlic  iintc  »itrfii«e  of  the  eiftht  boilt^n.  n-  about  31  oqiiare  fret. 

Tli«  feed  wat<-r  i«  raised  fn>ui  a  dejith  nt  100  fntbuiiis  by  a  pump  of  ?{  iiiclia 
diiviiieter  nf  pluTi^er  by  I  ttxi  3  tmijea  KiruJcc,  into  a  restTUiir  of  4,S3()  cubie  feet  Capa* 
(■ity,  ti'herice  it  i«  |>ti)ii|ied  into  the  bi<]1ei-i  by  a  liori/oiifal  tUwini  pump  of  4{  iriehe* 
diameter  of  plunger  by  S  Iiicliei  *1n)ke,  loakiiiji  from  10 1»  15  ttrokes  p^e  ndtitile.  Id 
additluu  to  the  tatter  a  »iuaU  ttvaiu  |»utn]i  nnd  a  KlirUiiK''"  Iiijwtor  are  tuerl  aa  wutiU- 
arie*. 

The  ewt  of  the  boilvr*  and  feed  )ininps,  melastro  t1  boildingf.  «uu  follnvn: — 


Right  hnilers  

Cnvcrin);:  eouiponitlon  and  6ttaiigi 

tilaiieworlc  MAting 

Two  fctsl-pninp*  attd  Kortin;  Ihjfet^ir 
Peed  Haltr  rwervoir  

Total 


l,56& 

S88 

987 

17S 

f» 

£3,199 


The  trlTiding  ro])v«  aiv  tlaC  ■ij'g  Ii9eh««  by  j  hieb,  UTid  nra  eueh  wade  up  uf  eight 
four  lit  randed  ciuit-k'.eel  rupcs,  the  KtranilH  in  thjr  ttini  ounlaiuinif  «ix  wirca  each. 
Each  ropo  tiras  cihiu!iiii  M}3  win-<  of  /,  inch  diuuK'ter  atid  ivill  bear  a  atndii  of  TS'S 
ton*,  or  alxiut  7'3  tiiiie<  that  due  tn  its  ordinary  worliiti^  load.  Kach  rope  ii  647 
fatboiiin  luiiKt  >t*  wi'if'ht  U  6*1  Uta^,  and  its  cobC  waa  aboat  £2SS>. 

One  of  the  rupe*  had  to  be  renewed  after  >ltU«a  inonthj'  nork,  and  another  ont 
after  llftvon  inoTitlu  vtn  still  in  gnod  order. 

The  pidloy  frauux  and  the  ernvt-bnarvrs  rnrryiii);  the  pnllcyii  arc  of  iron,  and  tho 
total  wti^ht,  cif  Ihc  bearer*  niid  Itinir  foundations  i«  about  27|  Ceii*.  Tlie  puUoy*  are 
13  ftieC  fi  Inches  in  diauiel^r,  and  Iheir  tulal  weighl,  incladiug  fnundatioiii,  aboot  IS 
t«na.     Kach  ca^  weig lu  38  ctrt*. 


10 


TlMtfost  of  HiTilcinffsiKliwtnpbHiifflheRal  alMft  cuue  to£lf>,l88.«nd,diditeUB|t 
ID  per  cfiit.  M  tho  profortlon  d«o  tn  lb»  <II\-I(i«i  coRtaliiliiK  iLe  pampt,  thv  nett  OMt 
of  the  winding  *liuf(  prA)wr  comM  t«  £iU7n. 

Dodoctin);  [url  of  Utt)  MsC  of  boilers  and  chiniiu-j:,  whieb  nra  f«rUj  «Hd  (or  oHwr 
pnipowa,  tlie  totnl  cwl  of  jilaQt,  «tc.,  due  to  l)i«  winding  iniUlktion  proper  u:— 

< 

Slikft  lioQSB  wid  «ngim  Iwan  1.2Si 

Boiler  luiuaa  tod  clilmnoy  (part)      ...  801 

Boilm(piri>  ...        «        ...        Ijm 

Winditif;  citrine  >nd  gear      ...  ,.i        ...        3,7»l 

Ouidef  ftiid  (baft  tniodwork 3t7i 

Pulk;  fram«i  .,  US 

riltingAAt  bollotn  littiaSi S77 

Pulli-v  cnMi-betrcT*    ...  ...  668 

PhIW  w1k»I» SM 

Sifptnl  ap^wntos  ...  ...  19 

Caen ...         ...  118 

8,756 

Cutl  nf  uiiidiiig  ihktt  (m  aimtw)      M,27D 

OrouDd  rent,  uoouimodatiuo  (or  wurkmcn^  llltinga 

ftlUak,  ebe ),470 


TuUI 


...    £&1.49« 


Tlie  worUng  cipeutei  for  the  jreor  IS81  uiaunt«d  Ui  £3,760. 


A.B.L. 


NOTES  OX  THB  SIEMRNSMARTIX  PB0CE8S. 

JvtlL'H  Paoc'iiAiKA.     OetltrreiehSushe  Z»iUtJiri/t /Hr  Bwrg-  w«J  SMwmmtmm, 
l88i.,rp.47b-i7G. 

Han*  ProohatliA  luu  introduced  MiiDe  &U«n*.ti)m  into  tb*  working'  ot  th*  Siemmu* 
Votin  procru,  and  give*  rraiill*  for  aomo  firmcct  whicb  lave  Uwii  ftt  «rnrk  for  fiva 
jmn.  Intlcul  of  tlic  tmtl  tjpbnR  ii  rc^piwrmt/ir  i«  |>U«m1  horUnnUlly  hcfora  Um 
furnace,  umI  Die  air  and  Bu  i^)^  paawd  tbroiigb  tcpanite  «bi»nal>  lUnfctly  nn  to  \ho 
•tccl  b«lh.  The  crown  of  tbe  furoMo  U  coorcz  inilod  of  ooooiT*.  For  otrh  efaat^ 
tlw  cartiOB  iit  tbu  Intb  ia  mluccd  tv  from  '12  to  '11  por  nnt.,  tlio  rv^aiVnttatny  Wof 
dfoeted bj nimwof  Ferra-iDaiigsimaD.  Tberc are foqr Slaroetu-HartlD  turucai  la Orai^ 
two  belnff  on  tbe  Inprored  iTBtem.  One  at  tbue  lattn  [irr)cln«iKl  til  ctuu-)pr«  in  dftti 
vraitlu  and  Mrea  diji,  anotber  S30  ebarfic*  in  nine  niotith*  and  thrrv  ilajri.  T)t*  wnifc 
waa  ttujipnl  tvery  ti>ti4il)i  for  tmm  ihrrv  la  nt  bona  In  allow  ibe  vtiKr«  of  tli«  pcnora* 
tor*  lo  be  cbviH^d,  but  iin  ulbcr  »tapyugr»  occurred.  The  cBiioirit}  uf  cai-li  fiirtiaea  la 
IS  3  tana.  Dari-.ig  the  periodj  tiaincd  tbe  niat«rin]<  rcqiiirMi  b;  eadi  far  tba  prvdiHtka 
of  on*  ton  uf  iiiitvL  •Unl  wcro  :^ 

Ite. 

White  and  grey  p\f  Iran  ftt 

8Im1  and  ln»  aenip       1^10 

Fttra-wma^MtM - h         Vn 

Gkliriui  tuictlliic  Ooal    M       «M       B70 

HMtinfCMl        Ua 
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H»kinff  kJIowsiice  tot  atoppaj^cs,  the  prodnotioit  uf  oud  fumaoo  dariujc  twcDty-fouT 
haunt  cnma  to  23*68  tens  of  <t«i>l.  One  rif  thr*i.i  itn]irnt-(<d  (unincM,  oipnliln  nf  duiliux 
with  A  chargti  fi  14-76  t<)ii»,  wu  iiUrt^I  in  ItiSO  in  th«  worli)  nf  tira  Jobn  Cockcrill 
Company,  Serwiig. 

T1i«  tn-D  utlu'f  furuace*,  lilttKl  >TiiU  tliu  rImv«  iiDjwoirviiienta,  but  n-itli  t-erllcal 
n^nvrotoro,  wcirkvil  dtiritig  rix  &ud  hItiv  uioiiLbs  n;N]w«livd^  iviltuitit  iiradinf;  re^ntin, 
produdng  1-1'T  toiu  of  itvel  in  tiventf-four  h'>iLi-c  For  cacli  100  ltr#.  vt  ttwl  iLcj 
required  about  6S  Iba.  ot  stnclliup  siid  20  Itu.  of  heating  ci^l.  a  much  Wgvr  qiiaiilily 
tlun  thui  rc(]iilr>Hl  for  tlii;  two  on  llcrr  Prtietiaalfs's  sytttm, 

Siwnf!  improvctnt-nt*  in  tlip  noting  iwiv^n  wro  tlim  CAinmtinimtcd.  To  do  awnjr  wltli 
tfao  hy>>lr<:i^tatic  prCMurc  on  llii^  »ttc\  whtli-  llowini;,  a  nnall  i-ttra  pnn  \*  fixnt  tindor  tlio 
incltliif;  [iKii,  Fruui  tbc  iiiiiuIUt  vi-sm'I,  wlii^h  i*  alvrnyii  kc)>t  ftill.  two  uiurtiiu^h  InMl 
each  into  ah  ingnC  inniild,  iutii  H-hvcIi  tlic  itval  flows  qnictljr  aiid  witlii'til.  {irtwuri-,  tlM 
Qfliial  covering  not  being  rvqiiicvd.  Itccvipt«  ara  givoti  kv  which  a  «.miid  stiKl  letting 
with  II  ■moolli  f.iir  kurfacu  mar  be  <>btutn«I.  Soundiiea*  i«  ubiaiurd  hy  tlic  ndilitimi  <i( 
•50  to  "40  per  coiit.  vf  »iliciuui.  GO  to  l^Oper  wiiUuf  iiiaiiffauo*©.  ftnd-WticGOiicrccnt. 
of  carbon.  To  giro  tli«  nutiiiB  n  fuir  tnttaim  it  i*  inuiild^'d  in  |iiiro  tlrc-proof  qiurtx 
■and  aAsod  Mith  13  per  cent.  o(  onliuury  bran.  Tliu  inoulcU  iirc  cvutttl  with  a  wluttua 
of  fowil  latAl  ill  ^lue  wnlcr,  whioli  biu  been  tamii  Ur  niperior  to  grupliitQ.        i.  K. 


IMPROVliMENTS  tN  COKE-OVENS. 

ytUfmnyfH  in  der  CoiutmclioK  von  Cok^iifftm  tmr  gli^^tfiHitcH  ffrvinnwy  ion 
Thetr  uatf  AmmOitiak.  Uu.  €.  OTTO  XTIXt  Co.  OeUerreiekUtke  ZeiUehr\ft  JBr 
Btrg-  mmd  IluU*utee$f^\iif&.fp.%\i^^M.     Om  PlaU.  • 

The  Copp^e  uvDn,  with  vorliotl  Huv  clwiud*.  bu  Uvii  nltvrcd  hy  Ilerrfm  Dr.  Otto 
aod  Co^  in  order  to  obUili  the  tar  and  aintnouia.  The  crpiia  ure  built  *vith  two 
h<iri»ntitul  gii  olismbers  uitder  thum.  Into  the  h^wor  nf  which  a;ii!ii  tite  (luc  ohiuitivl*. 
aihnitting  the  gnae*  fniin  the  top  <if  the  ov«n.  'Dtv  lAtt4-r  i»  |nniridnl  witli  pipiiif;  to 
convey  tlM  giuca  to  and  fnmi  a  dblillor.  nlivrf  Ihfj'  arc  frooil  ftout  tbrir  tjir  attil  am- 
monia. Ttie  further  dulaili  tif  tlit^  tMUstrttclioa  rary  accunliiiff  li>  lliu  condition*  under 
which  tije  diitillatiuii  Ims  to  In.-  iMrrivd  on.  It  may  cilher  lajit  m  luiijf  at  Ihe  cikiiig 
it»rlf  or  only  a  curtain  |«rt  of  tliat  time.  In  tire  InttiT  caM-  iin  vto'i  iminhor  of  o^-vii« 
ar«  armiiged  in  n  block,  adjaccut  pairs  ilIw  aya  wtn-kiiii;  tosi-llier.  Snppoaliig  the  Ulna 
required  to  «oku  oiiv  cbui^  tii  bu  forty-uiKht  hotin'i  uitd  thu  liino  during;  which  tho 
gMtst  havu  Ui  bu  dutUlvd  to  bo  twunCj-fnur  honr*.  thuii  tlit^  Ki-cund  orni  wiiiitd  be 
charged  twenty-four  bourn  oftur  tlio  tirst.  Th>*  )att«r,  diiniif*  the  remaining  twenty- 
fuiir  hfliiri  of  its  charge  time,  rec«lvca  tlie  diitillKl  giutff,and  the^ic.  coinbin«d  with  its 
own  Rokiiig  goMu,  tlow  into  it*  iouvr  and  upper  rhoinhcni,  slid  from  thcto  intn  the 
upper  gas  chamber  iif  tlic  ncconil  nvcn  hvforc  lutiiiig  fur  the  luaiit  cdntlioJi  chAimrl, 
tbua  hi^ating  this  cakiiig  chamber,  the  K^»<r»  of  whicli  during  lhi>  time  are  exliauatod 
for  the  purpoie  of  dint illnt toil.  At  the  end  of  tliu  second  twcuty-fuur  hour*  titv  fir«t 
OVi'H  in  ri'-diai'j{<-il  and  thr  coiiLmmiit;iti<io*  uf  tliv  ov«nN  with  ihe  dUlill^r  and  with 
thtir  own  ({M  i-hniiihi'Ta  ar^'  rcvernwl.  Thus  a  coiiMnut  hviitlug  of  alt  jwrts  of  the  t-voiw 
it  4>ffccU'd.  For  ft  citntlnuouK  pi^uctiuu  uf  Car  and  omiuoiiui  the  own*  nru  proTiduS 
with  pipe4  lUfurtud  in  thvlr  top  vaults.  throii;:h  which  llio  t,ra>H)S  ar«  esl>aii«tcd  into  th« 
diitillur.  Tlicrc  am  uu  olactioti  opunings  f<ir  Ui«  gtuei  exctitt  IUims.  After  liaviiig 
boou  difltUIrd  Ui«  gaaus  are  carried  bock,  ruixed  with  air,  and  injected  into  Uie  ga* 
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ehunboTs  bcUiw  the  oven*,  whenm;  tJtcy  rito  throngli  tlw  renic*t  flnc  fliuneU,  tbaa 
llMting  the  itiilo  vM»  of  tht?  nveat.  Tlic  lupi  of  Uium  ch«iiiKl«  ominuDicato  wUlt 
each  olIiiT  Aiiil  itlv>  tvilli  tltoMf  of  tbo  other  ovtiin.  Them  ■»,«  be  etlWr  one  or 
two  boltain  rlininbcr*  in  wliii^ii  thn  pw«-*  ttro  burnt,  thr  irarlciiig  ra-Tjing  kccording^j. 
In  t1)«  ciua  ot  Lu'ii  chatiilicri  tlic  oTi>na  «m  irinrt«(l  with  gtun  pnidiintd  ii>  *  MiHmla) 
genontiir,  tbti  iliatilW  ciikiii)^  g'"'**  »'*  i'ljcrtitl  iiitu  uiid  bnriit  in  tb«  upjirr  rhamb«r, 
loto  'wbidi  oiN>:i  oiio-lutif  tif  tlio  vortjoal  ui-  borU'niUl  lliie  ebmnK'l*.  Tlio  f[*»c*  rim 
In  tkew  aiKl  nritim  tbixiu;;h  Ilic  vllivr  clmnncli  into  lUe  laoav  diiinibur,  t^bonoa  Xl 
eccapo  iiitu'  tbu  imin  i^hMtmi;!.  C\i*a  w  thit  buy  i>f  lliv  U(U-r  arc  ciurird  Uui  tadneUml 
pipDs  for  Ibo  air  and  tbe  Waal's.  Tlicrti  idaj  be  inji^an  on  both  cnda  n{  Ui«  nppor  j 
chamber,  lu  tbu  coiw  of  url'  ^s  cbainbcr  only,  oacb  alUrKate  oven  ii  provided  with 
tho  iujccting  I'll**  tor  g-u>  knd  itir.  Tltc  giucs  hm.'  in  tlic  (luo  chMiinrU.  Ikcn  ptua  into 
tluMC  of  thi:  int«Tuictliate  ov(<it,  v  bidi  tbrr  ilnrruii,  and  Ii-arv  Uirouffli  tbo  gaa  obam* 
bera  of  tliv  lallcr  fur  tin-  tduttioii  cluitinvl.  Tbii  flaw  of  tbo  gvc*  in  tlw  sid»  wait 
cbnnncli  i«  rPt^iilult-d  bv  iliiloa.  Th«  pat^ntrvt  h»>e  c-iimtriiclMl  one  ict  i^f  noting 
ovena  to  tlir  I««t>iiiii>ntinnp< i  dit'iffa.  Tbo  (tiitilliMl  ammoiii*  uatvr  i>  uani  (iir  tito  fn- 
diivtLun  iif  itii1)>1)alu  uf  mniiuiiiia.  Katsh  100  Umt  uf  wVad  o«l  |nxNlaci<d  ter  to  tin 
value  of  !$■■  4d  ,  and  ■ulplial«  atnuiunii  to  Uiat  oC  £1  10*.  7d.  J>  N. 


HKATINO  »Y  BLAST  rURXACB  OASES. 

Vtitr  dtik   WcHh  Kad  die  I'tricfaJuny  der  HatkofrngUklffatt  cur  Krtruymmf  k»ktf\ 
T*»p«ralurta.     FnOF.   KllBEMimtTll.     Oettet^eicHiehe  Zeiltekri/t  JUr  S» 
A      mmd  mUmwtMtn,  1883,  pf>.  SS7-639. 

TTntil  latd.T  gnmv  r>cwpiii}{  fmm  l)liut  furtinmt  faavo  Uwn  luad  lor  tliOM  hmtiiiB 
purpoie*  onl;  in  wblcb  n  low  tvniperatiirc  *<■*  fnlBciriit.  Alllmngb  tbtMiBueaooBtitn 
ICM  nttrofcm  than  IImmw  imxluei'd  fi>r  bcwlitix  i>un>oi»M  b,v  *|ic«ia11.v  ndniittf)  trencrBlun, 
tbej  do  not  give  tbo  aimn  calorie  dFoct,  owiuj;  to  tbc  lanrv  |ir»[><irtt<rii  nf  carUmic  acul 
which  thcgr  contain.  Tbti  amonnta  to  from  -|  to  11,  wlirroiu  in  the  gant^ralar  | 
it  ii  pmerallj  le»  'iuui  '3.  Pnif.  Elir«nin-nh  at  tint  projMHcd  to  »gni«tmtc  th«  blMtl 
fanuee  gate*  wbvrrbj  Ihd  a«-id  a^*  toli^nJiioMltooiid^.  thiu  pmdnclnsagKaniUtnn 
which,  b/  it*  combniition,  gtvrt  a  lanperature  a«  high  M  that  attninnj  \ij  genamler 
gMcJL  Tbi«  plaii  lia*  U-uii  biIu|iI«I  in  an  ironwork*  in  upficr  Itnljr,  wlt^ra  (lie  Uaal 
fumaragaKsarcoKdfor  )iodd)inft.  Tho  k^kto*  are  n!gMinntni  bjr  i«aaing  tl»tmgh  nd* 
hot  coal*.  Till*  may  bo  diirio  uithur  cnntinnniulv  in  one  funiaeo  or  dimmllirooiHlj  la 
■OtctbI,  and  th<H4<  fiirnwvtt  arv  w»rkpd  biiit  nitb  Imt  bUjtt.  VW  th«  ragvitpratlun  of 
100  Iha-  of  i;:^  ciitaiiilng  Hyfi  lb*  of  car^Hiic  avid  and  21*3  Iln.  of  earkmic  viiA», 
17  to  201b*,  of  ix'kc  or  coal  wnuld  W  rc<|uin.-tl.  .Mtbuiiitb  it  ■■  iin|iua*iUiitandiiM*U 
tbaarid  tooxi<le.  the  (lieonttiea)  tnuiirratiirv  of  rnnibiulion  iaalwaja  ndMd  ahnv*  tfaak 
oioal  with  gcn<Tat-<r  sxvm,  Thu  rc!g4>iwmtMl  liliut  fnraaM  gaau  naf  ba  nard  tmpMJj 
ftdvanCaee  In  tlw  Martin  |inic«u.  Tlion,  with  miljr  an  additionnl  etpendHora  of  «<■] 
for  the  rqpnu'ntion,  n  |Mrt  of  the  |>i^-irnn  producMl  bjr  a  fnnuuv  can  he  coDvcrt«d 
into  •tck.-l  on  the  »]>ut.  If  tW  bating  of  the  rtwrge*  aiol  the  Idaat  w«ro  done  indcfwu* 
iknllf,  u>  thai  all  tbr  f**f  Intiag  th«  MmI  fumaciM  conld  ho  ragonnwti^  fur  the 
Martin  [irrvii*,  tbo  Utier  woold  be  mure  nriNtoniicBl  lliaii  llial  ij  Raawinw.  Vmt, 
Ebninwrrth  !■  the  aiitlior  of  a  trratt-v  on  the  ix^vnwalion  "f  bUit  furmOTgnaa^  wlrifh 
a1«o  cuntaina  a  doalgn  for  %  rcgvnorntivff  fiiraace  to  work  caatlnnawtj-  J-  N. 


THE  TBSTISG  OF  IKOX  AND  STEBL. 

Uebtr  FfUfftltAttrfnufif.  lO/t-A*  Faetoren  konn^n  Jm  Sftuttat  def  Zfr>-t{i»pri>hf 
iftinfliutftil  KnrABt)  Uosnicci:.  OetUrftithimht  XntucMfiff /ir  itt.rg-M»d 
mUtniefiitti,  ISKl.  jif.  G^r&.VJ  amd  uT^-£79.     ittutitalfd  in  tka  text. 

Tlic  mfuIlN  i)f  tmU  nn  iivm  or  iit«r1  kira  kt«  j^^icrallr  put  itiU)  n  fnrmiiU  in  which 
tfao  1)T(!!ikiiig  l>uul  iicomliiupil  with  the  Nntnutimi  of  sr«<a,  the  eUiii^lion  being  con- 
ridvri.1]  a*  \ii  xmronJnrr  iiii|iiii-UiiM><>.  It  \\»»  receiiUjr  bemi  ciUVilithed  bj  immcruni  tvsU 
tliat,  owiriK  tu  wttnl.  «f  unifonuity.  tlie  vloi>)(ntI'i<i  may  at  lime*  bo  vifry  tntBll  with  r 
larjcu  conlrnctkpa,  and  ahu  th^t  tbu  mora  n  tv»t  ]'itM»  hu  boon  wrorked  tbo  ■niallDr  wit) 
1)0  tlip  (-Inngiitiuri,  not»-ithstiiti(liiig  that  the  bruuLiiia:  loud  nod  til*  oontncUon  rotnain 
the  same.  For  tliis  riM^uii  the  chiii^^Atinii  [«  to  bo  cmiridcred  m  KfTordlDfr  Uio  bat 
tcstimonj'  ti)  tho  ii(iiiiu)n<!>i^  Diiit  iliiclibiliiy  <<f  the;  miLUirlil  tMtt»l.  Thp  |u>ri»ut«ge  of 
filnnfpttion  i*  ncnrlj  con^Initt  in  \i\r%  of  niiiiiUr  ncol.ion  iirid  tlie  kaiiic  niiili'riiil,  but  It 
tnricm  with  tlio  nrwv  of  the  srctioii.  Uti*  •litm*  the  iwiMWiljof  Bjiwirjfiiig  (he  arcMof 
test  bun  in  nddilioii  lo  thtir  t^htiif^atimi  iu  urder  to  urrivc  ti.\-  a  fair  coinjMirimiii.  Tho 
ptrctfiitujEi!  «f  elongvltuii  Tariea  TirLluT  *ilh  tUn  Icti^li  aT  the  U-it  Uir,  aud  iil»u  with. 
it<  prE)|inrtImi  nf  brriidth  tn  tlilcl(iii(>ui  Ihiti  thi?  lai^vt  uLniigntioa  hiui  Uh-h  nbliuiiMt 
witb  hnrx,  tlie  br«itdtb  cf  nhleh  vru  sl;i  tliniM  tho  thlckii(>M.  Th«  njouIU  of  the  tcaU 
rarjr  wltli  tb«li-  duration  i  Lbo  •Iiorlvi  tli«  tiiue  t&l:cu  to  brt«k  the  bar,  the  hijflit'r  b>^i>|r> 
M  a  nilo,  the  hivukins  load  and  tlic  coiitnuiliati  and  the  Nmaller  the  clungntiou ;  xitc 
mstoriali  h«iiie  more  inH  nonce)  bj  this  ihati  hard  ohm.  Faults  in  tliD  drcuint;  of  the 
l«rt  pieces  affcft  tliL'  iviTilt  the  Ims  the  greater  thu  area  of  ihe  sectiou.  If  tho  aiig  of 
tlie  test  bar  doM  n.-<t  <'nrrc!<]u}iid  witli  thr  dirMMinn  in  which  It  \»  belnp  torn  amttidcr, 
tiio  brakking  load  ctnd  tho  tloDgatinn  will  be  AtcTfAttd.  J.  N. 


COl'PER  IS  l.fXRMBDKO. 

Analjfif  da  3Iin*ra{  dc  C*irrt  <tr  Stohrmhitarg  [Orciiid-Dvchi  de  ZMrrmbotirff),     Bx 
All.HOlD   G01>IX.      J!rTM  CuictrnlU  det  MituJ,  Sfr.  2,   t'oi.  IT/.,  p.  S«. 

Bescrlh^  a  vwlii  of  rich  ceppur-pyrlte*  iww  irorkeil  nt  Stulteinburg,  on  the  ni>rt1)erii 
Aaak  of  thu  UoldK-ri;.  Tlio  Uilo  (•m]>t  out  «ii  both  •idi'*  of  ihe  t'lrvr  Klasnt;.  It  i»  of 
Mnaidural'la  width,  nitli  a  )nii^ic  "f  tiitorruiiK  t-alcik:  an-Biigt".!  in  luiiifiiiidinul  ribii, 
aud  (^hnlk'ipyi-itfi  in  nMts  along  thr  \ninf;U]g  wall.  Thr  analyHin  given  obutrt  the 
unn*ua]  nini>imt  of  SH'h  i»t  c«nt.  of  cofj]>i>r.  The  cnnntry  coifistji  (as  in  L'umwalt,  it 
nuy  be  noted,)  of  comjiact  cIaj  aUt«  of  Middl«  Uevouinn  (Cohlentsian}  affc- 

n.  A.  I., 


ALtlKKIAN  IKON  OIIKS. 

'  Im  TVrrniiH  de  Gme\*t  dn  «arin)w>  cTc  Bite  (Al-fineJ-  Ilf  A.  I'JkaiiAK.  BnlMitt 
de  la  Sociili  Oiolngiijuf  dr  Framee,  Sir.  3.  Vot.  XI.,  pp.  603-611,  TwoJI^arvM 
JM  HtP  trtf. 

Some  iron  om  are  briefly  dneribcd  iii  IhiN  pa]>or  « bicU  ix-eur  iiitL-tljcddtMl  aiuouv 
the  great  scries  of  guelssic  r^xkt  whieh  occupy  the  irivatrr  i>art  of  the  e^miitry  amuiid 
ItAuc.  The  uve  tau*u.U  of  n.igi:ctit«andliKinii.tite,nnd  is  irrc^ tltirly  mauganoaforou*. 
It  ift  fiiiTFid  in  It'iitli-ular  tnaues  at  the  bve  of  liinoitoiic  bed^  which,  with  BiicaeeoDi 
and  (•ai'ne'.ifuruns  i(;lii»tii  form,  in  this  it^oii,  a  ncri^  uiiderljiii»  \\\c  upper  ti>llat«d 
gneiii  mid  uvetlyin^;  Ihu  older  giitiM  of  the  liighvr  grtitiud.  The  itre  dejMioita  arc 
•itnafi^L  nrnr  IIk.-  scil     l-'cw  delnib  and  no  analyaca  arc  givon.  U.  A.  L. 
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INVERSION  OF  STHATA. 

SiiftffotUioH  anorvtalt  du  Trt^t  ttir  U  Liat  dtttu  It*    dtriimet.      Dt  G.    Kubi. 
BulUtin  de  la  StKtc'h'  OeoUiffijme  de  Frames,  S^r.  3,  Tof.  XT.,  pp.  fl8-04c 

In  1876  ■  boring  wat  p)it,  itnwn  ftt  Snint  J<r*n-ilft-Uii42ct.Ktth«(oot  of  tbc  Jnnoia 
eia^  f>t  (lie  t^iii'&iM!.  lu  lli'niuli.  'the  (iitij(.-cl  v*»  lo  »M<k  fdr  tmL  'Hw  bore  fterted  in 
Trianic  ruckii.  (lipiniix  MMiili  aliuiiL  'Ar.  Tlu' rint -(9  metrw  (LGODfect)  cuoUitued  in 
Triiu,  but  from  lli:kt  iL-])lh  to  13S  inotTva  (43:^  ft'ct),  wlicn  borin|-  nsit  >tn|>[>C<l,  Utc  li«da 
worn  tlio  givj  ini«C0:iiiii  marli  ivhich  In  tbla  region  rlianutcTiw  tlw  Uppvr  Li*a. 
Tliia  the  »iitlior  rcganli  m  n  distinct  csm>  of  inv«raiaa  of  tti«  bwb,  dm  to  protiioitjr  to 
the  great  C4v«iia«i  f«ult. 

M.  I\irr«u,  wbu  <»roaU'd  thv  boritift.  iKinrWT,  tbiulu  tlur  midoiwe  [MMinictant  tw 
pruT«  Uut  tLv  btxli  luct  with  beuimtli  tlui  Ttvu  were  roaily  Im»,  CL  A.  L> 


STTRIAN  ],irtN]TKS. 

fe^tt  »mr  la  Co»»t<twti«a  OM^gfqti*  dt*  Lauin*  d*  liynitt  dt*  e»fin»*  d»  CiUl 
{Buttt'-Stgrit).  Ht  —  SiltYsrEBB,  Rerue  ImduHrittU  dtt  Miftt*,  Sir.  i,  r«L 
XVL,  pp.  33-87.    Wa/«  ir.-ri. 

Cilli  is  abntliing-ttAtion  in  Lower  St]rTift,an(Llh«lLgiiit«oeeQncU(47*lBuhbK|; 
Lib<ij«,  and  TtlRcr.  rMjwtivcly  6,  G,  and  8  lnIoEn«tTM  <8  k&d  5  mUc«)  fMn  thai  phetb 
ThB  ligiiilv  ID  jjcrfurtly  uiiiimiilicnl.  U-loBii^iii^  l)>  tlw  "ObiD/koble"  rarieCy.  It  *«7 
iDQch  riHMTinMa  Iniiv  o-ml,  but  t«  liti^lcr,  of  a  duller  toitrc,  ami  liaa  »  Mtni-cnDobntaU 
fracture.  It  orcnn' in  ilppiViU'if  liowcr  Uineencagei  kiMnnibjrtUD  Anatrian gvokgiat* 
■■  tha  Sobcka  bfdn.  Tliu  BucbU-rR'  bann  contains  brar  nanu.  of  wliieb  tlte  «tiicf  varie* 
from  fi  to  12  inctm  in  ttiickixsM  (10  to  39  fe<-l)-  Tbr  faalla  aiMl  fanirM  in  (he  rncka 
are  here  filled  wilb  a  fine  white  cla;,  umnI  in  Uie  laanufaftnn  of  the  mn  for  whieh 
am  ii  noted.  Tbe  TUffrr  basin  i*  niueh  larger  than  tho  but— 100  Vy  40  Ulonetroe  on 
the  average  (114  b>  Z-i  mite*).  Th«  in[ni>s  arc.  In  llili  cnal-fleUl.  all  Ml  tho  rif^ht  bank 
of  the  SaBD,  altlMiiigli  Uk-  lignite  ia  Wikiwii  !•■  nccir  iku  tbu  other  tUbt.  UetaUa  of 
thicIinMa.  etc.,  hr  to  Uii*  nnd  tlw  tiiird  biVm  an>  lint  giren.  A  tnap  and  WOtfone  ehinr 
the  lie  of  tbcbcd*  \ny  clcurlv,  Ihougb  witbuut  |in.-<«nc«  lo  wroantgr  uf  detail. 

O.A.h. 


SALT  AT  SALIKii  (DASSES-PVtllSNrfKS). 

Sondage  da  Salir*.     By   .MaUiTU.  ItxuraAKD  AXD  —  CuaTaXXR.       nmlUtim  4*1* 
SocHU  OMoyi^nt  do  f>amc€,  tfrr.  8,  Vol.  Xtt.,  pp.  S3-34.     0»*_fiy*r9  iti  Ust. 

Salt  tjiriug*  \m\t  long  biwii  kmiwii  at  Salii>a.  ucar  OrtliiM.  in  the  IVtiartineut of  tba 
BaatM-l'jr^ii^t.  but  ll)i*  boHuj;  t?*  tjirtiallt  ititorrUing  ou  aor  ninl  of  it*  [wallioti  at  tbe 
■oatlwra  vitnoiiit^  uf  ■  inwa  of  Httriivnltnoaa  mck,  in  a  lillU'  valWj  where  Do  firvat 
Iblckneu  of  allnvial  dqxioita  oaiil  bo  fpiiwen.  Tb* apot  •vloctwl  fur  liia bole  waa  titmm 
to  the  Inwwr  boutidary  uf  tbr  oaterap  of  Cf«taooom  rock*.  Tlie  nealt  la  tu  lamre  tbe 
nnexpactrd  rcotirrcncv  at  Lhli  point  of  a  nnrrow  and  long  liand  of  Trlaa,  pnTTounli^  In 
an  anciiilaliiiil  manner,  br  CrelacMina  bed*.  Tbe  ii)i]i^  t«rt  of  the  b<»v  wa*  tbtmmlt 
40  inatr«f  (161  feel)  of  allnviitm  hihI  drift,  itivn  <am»  161  nictna  (US  fM)  at  Tri— la 
bvda  l>iii|r  tirart^  flat,  a'  d  nt  2 10  amtrvm  ttvm  the  nrfaoa  (GtO  f«oi  nadf )  |wd  nak 
nit  M-aa  atnick.  (L  A.  L. 


MISKKAL  ftESOURt'BS  OP  THE  AXDAMAN  ISLANDS. 

1)  0»  Kni-tet  Lrcd  from  ifatifmittK  I Rmrm't],  and  Ciromilt  from  Ike  Attdamam 
JlfanJr-  Ht  r.  It.  Mai.IKT.  k*<vriU  af  lh»  Uf^logiral  Snrrry  of  India,  V<A. 
Xrt.,  pfi.  208-20k 

(2)    Omt^>m4oflkeitinfraiSftotireeMoflkeAnJtimnalKlumJtSH  tJkr  waigibourhood 
of  Port  Blair.     IJr  V.  K.  Malij:t.     I6iJ,  To/.  XJ'II.,  pp.  TD-SG. 

The  cnunlry  UmhI  Purl  lllair,  conMitiitg  chkfl.r  of  unditnne  and  ch&le  mneh 
■lUmrd  in  pUcn  li/ ivruptiv«  racks,  U  L3m  onlj'  |m1lanuEtUc  Aikdniiiaii  I»lAud»uf  wliicb 
thp  geolngjr  it  knnn-n.  NesU  iif  lijpiitc  utvur  lunv  aiiil  llirrr  iu  t1i«  mticUtauii.  Vinna 
i>f  hiFcnftttt*-,  aMnci«(cd  with  imii  ktitl  cnjipcr  |nrrit«*j  orv  (Moinioii  nmr  tha  cmct  st 
IUn|t'U>Cliiiii(r.  Will]  n-pinl  to  tlivM  pyritoiu  lodca  tlic  author  mjn: — "At  prawnt 
tbcTV  U  iiu  iloniaiiil  fur  I'jriU-n  lu  Iixlia,  hut  weni  lucli  tu  ■[■riHK  ■■!■!  orv  lik«  tlist 
liitlicrto  obtaiuctl  in  tliv  AoijBtiiaii*  c»ilJ  in't  |i(.iR>lblj  omtviid  a^uitt  that  from  SiNun." 
(pp.  83.)  Mi#iU!ti«  in>U'Mud  i«  f^>ntiil  nt  tlnvcL'-^  laltml.  Ctiromitc,  sappoAcd  to  ba 
d«rlv«l  from  tlw  Serpcntlnous  Toek*  of  thL<  isl&iidi.  has  been  fxtinil  in  n'me  sljinidftiitt 
ftl  Ckikftrifson  In  lirgv  hWlu,  nnd  a;  Rutland  Iiland  n«  crfitallint^  xaitil.  flatinnm 
wu  UMfully  MOgrht  fnr  hat  iint  found.  LimeatMW  («  goml  tuarhlc).  Krq>cntine,  uid 
JMpAr  KN  lh«  onlj  luwfiil  rock*  mentioned.  O.  jl,  L. 


MINEUAL  BESOUHCES  OF  TINNBVELLT  (MADBAS). 

0»  tiu  Oeolofjf  of  the  Maiara  and  Tinnerftty  DiifrieU.  Br  R.  UBrcs  FooTl. 
Utmoirt  of  th«  Geola^eat  Xurtty  of  Imdia,  t'ol.  XX.,  Pari  I,  pp.  1-103. 
JFftA  largf  foldiHi;  Map 

ThU  region  ^elds  bnt  feir  useful  mitipralR.  Iron  is  the  oiilj  nictal.  The  ors 
(a  an  e&rlhj-  bwmiillto,  rcrj-  ainindnnt  in  tho  tiit«rUic  deposiU  In  Lhs  nortb  of  the 
Valfml.  It  mu  faniicrljr  targol;  amelti?)!  at  Ayangndi,  In  th«  Muthcru  ]»rt  of  Pudu 
Kutui  Statu.  The  prcMnt  aWncc  of  wood  lu  the  rv|^on  now  prorcnta  )inii>Jtiii{f,  bnt 
in  tho  hri^nntni?  of  the  cvntnr.v  tb«TO  irerccxl<ni>irejiirig1t«  Thoool/ntljin'ec-iDnKio 
ndnenta  meatiooed  aro  biiiliUn;  itoiies-tha  hnrdcr  fonns  of  Ulerit«,  varimtt  kindi 
of  gncinde  racki,  grittj  ganiUtowM,  and  fino  crjratallino  Uineatnnc  beiiif  all  nscd. 
Tufa,  including  the  nodular  form  or  kankar,  arc  the  chief  source*  of  lime. 

aA.L. 


TUB  lUkiAKll  UtN'tilR  COAL-FIELD  (O'DU). 

0«  tie  Stlection  of  SHe*Jbr  Boring*  tn  tie  Ruiffark.lUmgir  Coal-firhL  Rt  VV'ili.. 
Kixo.  Seeords  cf  tha  O^hgtoct  Smne^  iff  India,  ViO.  XPJ/.,fp.ia-\Sl>. 
With  Map. 

Thi«  region  i*  tittiated  itboint  38  mile*  N.N.W.  of  Sambalpur,  portlf  in  th*  Raigarb 
aiid  )nrtU  in  thu  Ki%'ir  ojuntrjr.  Tiic  cijiloration  iiuw  rrporlud  on  was  ninde  oQ 
Iwlialf  uf  a  tivt  iiivtiuii  of  the  Ui»igat  3111I  Xiiftjior  Itailwaj.  The  coal  occur*  in  tha 
Barakar  •crim,  her«  ewdljr  diu[ii>KnI*li«l  li<r  \\>v  "touelatvd  iroiulOBi}"  rock,  uhich 
li  on*  nf  it*  mnxt  pOTnittctiL  tn  cm  linn.  TIm?  cvl-U-ariue  bed*  an)  ■DCConU'd  hj 
a  grcuit  »erio«  r,f  «inilii(i)ni>)",  ]<n<1iaMy  of  (joiidwana  agn,  and  ororilil  gnejjaio  rock*. 
Sotcral  outcrops  of  good  *r<>rknbl«  luviuu  have  loug  1x.-i'ti  known.  6  and  4  feet  in  thick- 
ne*ti  at  the  inrfacc.  and  tbvaalbor  ha*  tulcetwl  lho*e«poUat  which  it  nlll  beiultiablo 
to  bars  in  order  Co  pra\e  tic  utvut  of  tho  scania,  and  ha*  divided  tho  coal-flcM  iutoaii 
wetions*iittabIe  for  future  collicrj  working*,  AJI  tb&w  iioitiCs  arc  ek.«rljr  ilioMu  on 
the  map.  U.  A.  L. 
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THK  OBIOIN  OP  COAL 

(1)  Sur  la/orvuttitin  it  la  hoaiU*  d^aprit  ««  mfmoin  de  3f,  Oramd  'Smrg.     BT  TSI 
UAllQris   I)S  ftArOKTV.     RuHrliu  4f  III   f-'MM  Qfohgiquti  de  Framet,  8fr.  3, 

roi.xr.pp.nss. 

aire*  a  clear  snninisry  at  BI.  Qmncl  'Rurj'a  vlttwt  (mo  "TrsMUtlaM  n(  ibe  Nnrtli 
of  Eit^ftod  Inxtitiili!  of  Mitiiiig  iviid  MMhftnirkl  RiiGriiicer«."'Vo1.  XXXI 11. «  Abitnrti« 
p.  19,)  ru  to  tlio  formati'in  n(  mol,  irbiicli  the  itnllior  fullj  ulupU. 

(S)  Okienatioiu  nf  la  thjorif  de  3f  Oraml ' Eury.     Or  — VtttliD'Aorf'T.    /Krf, 

Pf.  8&-0t. 

Tbe  writer  dliA^rocB  nllb  H.  (Jrand  'Bury,  nml  nlsn  wltti  the  •nm(t«-hxt  litatlir 
riowH  ot  M.  l''ATvt,  which  lie  otalM  urc  haml  inrrvlj  on  the  acciiknuil  *UXe  of  tbingt 
otMcrvBUu  aX  Coniuuintr]^  and  in  n  lev  oMwt  ec»l't<M»  (Wily.  II«  Mill*  kttcnlioo  to  » 
tfaoor;  on  tlii^  nrigiii  of  coal  brnwIiMl  \>y  hiin  in  IS^Id,  when  ti«  *hnw«d  iIj&i  uioat  ot 
CiAl-Mi-uiure  rocLs  ai¥  '>f  hltiirftl  origin,  tiiid  thM  llic  a1l«riuilioit>  of  cml-H.'Mtiu  with 
otiivr  JcpisiU  nr«  thv  mitlt  nf  >luw  kucccuirt-  ii{ili>-«vitU  ukI  ■inkioga  uf  the  wih'a 
cnittt,  tn  nhicli  ho  liiu]   gtt-cn  tlw  namw  nf  «pciilar  ancilUtiiXK. 

Sam«»ubJtH.    Bt  —  DoCTtlLB.    /liJ,j>.  92. 

8tat«B  Uiat  tlioagli  iKMBibl;  tToo  for  tlic  rr&l-lMuos  of  Centnl  Fnne*.  M.  Oraad 
'Enrj't  tbearr  Ib  iiAt  a|ipllcAl>lo  tn  tccalitUn  vrbi.-n',  a<iu  Bi'lfrfnm,  Mun*  nn  cmittnaeai 
•tul  uniform  in  chikractcr  ov<ir  very  largr  amM. 

NoTiL~It  nil]  be  renembcrol  tlwt  U.  Gnuid 'Knij  r«gardienAl-a«Mi»u  bfttlnf 
been  fortnnl  rhii^tljr  h;  wkUT-dcpiwiLion  of  drifUd  jiUnta,  k&d  onlf  |«rU«nj-,  if  »t  ttll, 
bj  vogctation  i*  ailn.  O.  A.  L. 


THK  LANORIN  COALPIRLD  (IHDIA). 

Rrporttm  tk*  F.ttnffrU  Coal-firtd,  SouH-ieett  f  l*t<'<i  HUU.     Dt  Toy.  D.  La  TorcVB. 
Rnordfoftiui  Qntogieal  Sitrtty  of  ImJia,  VoL  XVU.yp.  143-11^      WUk  Ump. 

fhe  coal  of  tlii*  rvfcion  ii  of  OrrUMmna  age.  Scr«rftl  imxa  have  b««n  obaarrcd 
c»^IMn(f  out  at  the  anrfarti  S  and  4  fiwt  in  llnckiMws  wliilid  onu  iiKin  Ihati  G  feM  tUefc 
]«  rworded  fn>m  tho  norib  liaiilt  of  iht  Um  Plu  by  Col.  Oodwia-AuUni.  Tlio  MMtljna 
ahow  tho  f-ilir>Hiiig  [>rfOontag>ni :— UMittirv,  5'S(  to  3-02j  mlatllB  uallcr,  8316  to 
W-SB I  R<od  C^Th  in,  S0-4l>  to  5(^90 ;  uJt,  8  tU  La  fii».  U.  A.  L. 


THB  TMARrA  COALnBLD  (IXDIA). 

AdiiUonal  wtft  on  tH*  Umarta  CoilJUld,  South  Sewah  GcadieaBa  Jiatim.  Bt 
TnEoi>oBic  U'.  ir.  tlcotuia.  ffwonft  ^  fi<  Qfolof/lcai  Simmy  of  Jmdi*,  Vni. 
Xrrf.,pp.  \W-IM.  [8w  "TmtiaactLm*  of  lli«  Nnrlh  i-.f  Rn|fUnd  InnUtata  of 
Mining  ao4l  McciiaiUeal  Kngineers"  To)-  XXXIII.,  Ahttraota,  ]t.  SlJ 

"  Tlic  fai-Ia  now  ntabliihcd  in  rvgard  to  Ike  I'tnam  cool-Aald  a» :  I. — Tliat  tli«r« 
!■  an  abiiiidaiit  itora  uf  onl.  2. — Thai  llicre  i*  a  convaniout  trurUn^  l)ueknr.M  uf  tX 
Intat  7  fwit  of  wol.  3.— That  tho  ooal  liw  arilhiii  iwiy  »<'>;«*•  of  tbe  tnTfiK*-  A  — 
That  tbvdijii*  tlight.  &■— Utat  tlw  MofltliiK  i<uK'vr  uf  tb«  end  la  almoat  «qul  t«  tbat 
of  lh»  KulM/biiri  coal  6.— That  Ilicrc  !■  it  pwd  roof  In  tlw  coal.  7.— Tlwt  tbe  Ou*l- 
nouoivf  m  D(4  bMvUjr  watcivd"  (p.  160).  0.  A.  U 


MIXEHAL  HESODKCKS  OP  APaHAN  PROXTIRR. 

Owfoffcal  Nole*  on  tie  IlilU  in  the  neSyhbourAood  of  lit  Siitd  and  Pumjai  Fk)«/t'«r 
tetteftn  Qurfla  aad  Drrn  Ghaii  Khan.  Hr  W.  T,  Iti.iKFOSD.  llemotra  <^ 
a«  Qfoloyieat  Sttrrry  qf  India,  VoL  XX.,  Pari  8,  pp.  1-136.  Three  Plain 
dud  lar^e folding  Hap. 

In  the  district  dfacribml  tliorc  b  a  ilcdclancjr  of  wfiil  niliieraU,  bat  th«  foltowiny 
an  iiat«(]  In  lh«  chaI^tcr  i^i  Eooimmtc  QiTtniry  (in^e  125).  l?rA[  ,^t  Kocciie  age  ocetin 
at  Much,  in  tlio  IIolAii  Tiv**,  ami  nt  .ShAlirit^.  on  t\K  lliimiii  rnntc  fniin  ({uctta  to  Sibl. 
The  <|iinlity  i«  good,  Imt  thr^  ta»\t\»  ara  tuo  thin  and  inconatAnt  to  be  pn)9(iJ>I.v  worlccd 
on  a  large  »ca1e.  Similar  c<mI  ti  known  in  tlic  Luiii  I'atLaii  cumilrjr  vX  Chaninrlarig. 
west  of  the  SiiU-uiiiu  raiigu.  rL-lnitciiin  u  titid  la  occur  in  the  Hari  hitla,  fnrir  or  fii'a 
da.vn'  march  lawt  of  tlamlkliiiidnf.  tin  tli«  Hnmni  fowl  ti>  tjncttn,  bnt  tile  Iccalilj  vai 
not  viiiilc<l  tiT  tlii>  nittbnr.  Ilic  amount  iif  oil  i<  probably  «uiu11.  Siiljihtir  I*  met  ttltb 
at  •ovcml  iMcnlitie*,  It  i»  cbii-lly  iiiiticti  lu-ar  IU|;b.  but  Mr.  !tluiir«nl  rbinl:*  it  pro- 
bable Ibiil  it  it  rallitrr  widely  (U*lribi]ti.-d  in  Ibc  K'n-MK-  dcpi-sitfi  >.>f  tlio  ri'tfioii.  (lyij^mu 
U  Edimil  in  v^nn^  mvgular  iu»ki.>4.  and  li«U  at  wvi-ml  y^XvU  Iti  ihe  Tertiary  rucks. 
■ODictitncB.  as  In  tbo  Sangarli  t^iu.  w«iit  ttt  AliMigmttia,  AMoi'iiitvil  with  lulirbar.  Tlis 
Crclacoouj  and  RoiHue  limeatonca  nra  tbo  cbieE  biiiUling  material  of  the  eniinlry, 

ti.  A.I4. 


RAIPUR  LIONITB  (INDIA). 

IfoU  on  lAgMiU  mtar  Saipur,  Central  Pneineet.    Bx   Pii^hatua  Kath   Boss. 

R-cordi  of  IMti  (iftjiotjiral  Surr^i/  nf  India,  To}.  XVII.,  pp.  130-131. 

Thii  lijrnilc  wax  fmiml  in  1hl^  Uil*  nt  tbi'  Kanin  rlwr  (aUo  known  u  the  Kumeri 
or  Knro<:>ii),  3  tniLnS.W.  f>f  ItAiptir.  It  i«a  U^d  nf  <%rbr>Ri;(Ml  iap,  and  of  gnort  tjnality 
(S8-30  to  30  pel-  cmt.  of  fixixl  carbon,  U'81  to  52'3G  of  \-<iUtile  nmttcr,  n«  •nEphiir.  and 
6"10  to  6  of  aali).  Bboiild  th«  thiclniis*  and  «icleiit  uf  Ibc  •biui  jirov*  fnvonmble,  it 
wuuld  Ij*  iif  eommerciul  Impurtnncp  in  tliin  Jistrlct,  ubm-  tlii-'t*  \*  iiti  erml  and  v.ood  ii 
«xtn>iiinly  donr.  <9.  A.  L. 


COAL  HRASURE  IKSKCT8. 

J^Kc  tni  ROtirri  itueclefotrile  (Im  temiiiit  earhomlftrr*  df  Commmtry  CAlUtrJ,  el  $Mr 
lafaune  entoatalogiqur  dm  terrain  huuiUer.  Ut  Cn«itt.Rii  HaoscxiAbT.  Bui- 
Ulim  da  la  SoeUli  QMvffiqtu  de  Franet,  Sir.  S,    Vol.  XL,  pp.   14S-161. 

piau  rr. 

In  tlili  paper  a  ooinplvU)  lint  of  all  tbo  Carb«nif*^>ii»  IiiwuIb  iIvM-ribod  up  to  tba 
prcMCttt  timi>  ingiren.  TlifwcompriM  18  Nruroplera,  "2  Orthoptnra,  rf  wbii-b  62  Wong 
tu  the  BlalUdfT,  n  tlemipt^ra.  I  very  doiiblfnl  Lepidoptt^i-on.  3  CoUoptrra,  which  way 
turn  oul  to  be  iiclhing  Inil  fiuuiil  fruit*,  and  M  PalfrodielnopUni.  To  thoiw  111 
dm-tibcd  iiucct*  iiiiot  Iw  nAAcA  HO  iinilirtcrihirf  forms  •juiM  recently  f-mml  ol  C"in- 
Riuiilry,  »ilJ  nliiirb  will  he  frtuJivd  by  tlir  FHitbnr.  Altrtptllier  &31  typcn,  of  which  3G3 
aru  lUittliJa.  As  iiimvli  uf  tbu  fiuuity  are  nou.  foviiid  inhabiting  dxm]}  and  dfvrk 
|nealitc«  thpir  n'niiirkiililc  ptTpondpRim-w  111  furlwiiircTDii*  liniiM  inuy.  thi>  autUnr  thinks, 
help  to  throw  com- idem  bio  light  >'»  tbu  ctiniiilu  ibtti  prevniliiig.  Th<^  ii<^w  fmikil  inaect 
figured  b  a  gigantic  OrtbuikUirtin  nearly  tO  incbe*  long.  It  t«  named  THanophaema 
Fayoti.  *•■  A.  1.. 
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THB  CHOI  COALS  (INIHA). 

Hefori  om  the  dot  Coal  Jixptaml{»».     Hr  0.  P.  Si-<>rr.     Stt^rdM  of  thi  Oevtoffic*! 
Sfffii  of  ladU,  rol.Xrir.pp.-;i7H.     WUk  litr^e  folding  K«f. 

Tlu  Choi  311(1  Mtiiiiri  4Utrict  b  ten  tnilos  imitli  cf  Attock,  Jn  iW  Kih  CliiU  nnin- 
Borin^ni  >t  fcteii  lucnlitti'ji  tn  ilM«ribe<1,  wUb  the  ranlt  tlut  littlo  nr  no  ewl  "f  ftnt 
nine  Iiu  Ih.<«>i  fouml.  1'iM>  mvn  i«  oimj  fif  CMitcrlAil  ruclis.  oblolly  oC  Eoerov  ■gc  aod 
cwluiikcaicMit  bljMiit  abftlw,  or  iuiptm  eoal^  nhick  mwui  Io  be  goutl  ^  prodnoan.  tmt 
lie  in  iioclcvto,  un<]  an  atherwiw  woriUeu,  oe«ar  nnr  liivir  buc.  0.  A.  L. 

Vo(tt  on  a  Tr«r«rte  thrvrngh  tta  Eotlarm  Kiatia,  Jaittfia.  and  If^rilt  CW*«r  BilU. 
Bs  Tom.  D.  I.i  TourHB.  Seeordt  «/ ih»  Otvloyieal  Smrny  ^  ImdU.  Vot 
XV'i^  fp.  19S-i!U3. 

Hm  (iVjeet  of  tbo  cxpt^n^ioo  "^*  !■>  Mnroh  for  coal  tnd  iron  urlthln  n«ch  of  tW 
proposed  mUwnf  frra  SlkW  Io  iIm  BnlitDB[nitn  Vnlluy  tlimuitb  tbu  North  Cncbv 
BIIU.  Tbe  rcaolu  w«rc  aiitavonnbU' :  Iwt  r>«l-  8  fwl  titkk  in  u»«  or  twn  tMtai,  wm 
found  In  CretAccous  MiidnUini'  rtnk*  ut  Jarn'in,  kntl  winn!  had  IxNiti  «  orked  at  Laluuloni^ 
whfM  500  ni&undi  vrrrc  p^trutt<d  in  X^S^.  A  niiiall  •ram  wtu  nlvi  •■■on  «t  SnlnnitL 
Iron  «nu  Corrarrly  otiUiiKil  by  Uk  lativiw  from  "a  bight.v  fcn-iigiiiint  dHft  wbicb  ia 
found  III  lOiMt  «f  till'  liill  Htroiiiuii."  "  XUk  utlier  imjii  r-n>  dq^'Biu  *i«  tvrjr  ifAttcnd. 
■nd  HYiidd  pri>1nl>l,v  iu>t  repjv  •viit«inftt»o  «niHttii|{"  (pnftc  308).  ti.  A.  I* 


CALIFORSIAN'  OKOLOllY. 

A"o(»  Mir  ffl  QMvjiif  df  la  Cal{fi>n<t.     Br  Jriw  Mutcoi-.     Buitefim  dt  tm  S9tifU 
a/oU^iqmr  d.  Franc*,  .Sir.  ^  Vol.  XL,  pf.  «07-l%^.     PUttt  IX. 

K  ibort  g«i«nU  wmntit  of  titc  ffvology  of  lh«  8uu«,  eemprWuf;  tbo  rcmlU  of  • 
remit  x\At  hf  tha  Bnt)u>r.  wwl  iiuiikv  vir^wo  ca!ttt«rT  Ui  Ihiuie  beld  fa;  tbe  ofBctn  of  tb* 
U<oki]{lMd  Sarvr;  iJt  tlh:  SlAlr.  lliir  rxpLii  rrcnsitiH-d  l>,T  biii>  «•  iH^iirtini;  in  Ihe  State 
DTC  tbc  fiitlnwii^i — 1.  — •Vgii!«n7i>^riiiiiV('.  furuiio);  tliu  <mtt<ini  «iid  ci-nlr*!  [airliuiu  of 
tb«  SiM'nt  XevMlfi,  ntiil  fumiitiK  tlic  arij^iiutl  n'tKioitarY  of  tb«  giiLl  uf  iJin  rrjttiai,  wbiek 
occun  III  qiinrU  tvcfi  ruuiiii^  in  litis  ■aiup  dlrM-tbrn  s«  Ihr  Si^rnit  "illiiii  th^erwilte, 
■nd  MpncUUjr  iu  oniinactian  with  dloritjc!  aiul  oerjiendnc  i»tnuti>tt4.  2. — itM«morpVif 
roolw,  iBoll^  of  uncrrUiii  mk,  but  r<ini)ni«Iiic  \xA»  uf  Cambcun  AiiXt,  Tbe*«  oevnr 
ohlrQjr  in  tin.'  mitril  and  wotcra  {lortiuna  of  Maripnm.  Tuolmmw,  Udarma.  AinwlMr, 
Q  Diimda,  Plaon*.  Nnwla,  Tuba.  llutl«,  M>d  Pltimu  iMMinthM.  8.— rflrftm(fWw«a 
ratkt,  tea.TtAy  n  llicnuiid  foet  tblok.  i>crti|ijrinK  u  vrr^  minll  ««t«Bt  of  riHuUrj  la 
MkuU  and  ButU)  ri>uiilii<4<.  'rbra>  bed*  ar<^  i<f  tfai;  M<>iintMU  VaanMamt  nMiiii«  tjpo. 
4. — Trial,  t^»r^,  nnstrdinjj;  U  tlii*  writer,  iwcurriii;;  owr  a  rerv  liiniUd  ara  in  I'ltuuaa 
coantj  t.—  lmfra-lMtt  »r  JlfA<t.'ir,  i:i  a  narmu-  band  bvtirivii  tbi-  rivm  llamvt  and 
Staniilaa.  D. — I^vrr  hia*  {!i<neanirian).  hi  (MtrbM  at  Monnfm  Station,  PInwu 
Gonntjr.  7- — Crrfattoai  ntrtt  iieenrat  "ne  point  miIt,  In  tbr  l'|>|wr  >i»cr««»ato,  nMf 
Horaetown  and  WMTcrvilk.  H.— Tertiary  rovk*,  £uViriM>,  ilvonriH,  ilul  PliooMMk  tonm 
more  than  a  tUtrd  <■!  lUc  culir«  area  of  Oalifomia.  0.-  Qaaten^r^  or  OM-hemfiag 
Orarrit,  tn  wliieh  all  the  plaetr  working  at*  located. 

AmcrioBii  pmlc^wtA.  ineb  a«  Meura.  (labb,  Wbilaajr.  Bmntiuik.  dA ,  rrirmrd  nMob 
of  tb«  malutiMfbie  loTioa  bj  of  Liuuo  ani]  Triaada  ag«,  anil  rrfcr  Uir  uriitiaal  gtU. 
bCMiDg  f|uarta  rwiri  l»  lltal  l-.-riMd.  H'lutL  M.  Marrou  calU  Tvrtiurji  tbojr  r^T"*^  •* 
CrctaccoBi,  «biUI  hi*  (Juatcruar^'  tlicjF  refor  to  lb«  Tnrtiarj.  O.  A.  L. 


Hr^UOUf  Xiitet  o/SUh'iyAr.  A'AOrauna.     BT  OKXCH  (L  A.  lIORTTtU  8<Mity»i,BB; 
SetorJ^ofthe  Urological  Aiirrry  a/ I^ia.  I'oJ.  Xl'U.pp.  132-1*2. 

ThMi>  arc  the  prineip*!  tan|nmM  min«i  in  tho  vorli),  oiiil  until  nnw  rcry  Uttl« 
ilcilniU)  infnrmatinii  iwiwcting  them  has  been  avftilftbtc.'  Tliry  ore  ritiiatwl  In  tho 
itiSr-i-Mml';ii.  A  (lirtrict  of  ttic  NiiliijiiVr  }ir')i>"C<'.  >boiil  -10  inili-?i  N.K.  (A  Sabirir  trnd 
32  JJ.W.  ■>!  Nwli3i.ftr,  iini]  nl  a  lifiKbt  t>i  l.HOO  to  5^10  forf  nbovo  «»-levi-l.  The  lur- 
<|unisei  Dctiir  in  vi?iii>  in  n  rid^-  «f  ^nqilivripa,  fp«(inffton#,  kml  nlu-rwl  tinie*luiii.'i>  kiid 
•uidnLonv.  Tlma  vein*  ran.  pnralVt  to  the  strike  nf  Hip  *!riititli<(l  mcka — N  7U°  K., 
to  ^  7(7'  W,  A  unit  mine  and  a  l«u>l  ttiine  nra  workfil  in  tlioHniiieloc-.:ililT,  hiiLtha  tnr* 
quotM  inliieg  kiK'p  l>_v  fur  the  groiter  unnilivr  nf  tliv  inliabitutiis  oin)i|'i.i Lit.  ItLfiilM  ths 
vein  miui^,  »f  w  liicli  tUare  U  a  conntWnltlo  riumbcr,  i)ica-  nro  tl>u  KhAkt  uiiiiL*«.  wlilub 
arv  opruod  "al  in  tlie  drbr>$  aiHl  rubbish  henpi  ot  tlic  utbcrm  and  wliich  lapa'timei 
yield  some  of  the  fliiMt  «t(inei.  Tlicre  nrc  thrrc  doiw*  nC  tiiri)iiDiiie»— (I)  tlic  Angutli- 
tart.  wtiich  iiu'liitlv  »11  tlir>in  »(  pootl  and  "  fant  "  coliiir  an<l  nf  bvonralik;  shape  t  thqr 
MC  *'ld  by  the  [fIwc  at  all  »m-t«  of  prioc*.  accwxlitig  to  sim,  «{tiitlity,  and  "  lAt "  at 
liiKtrc  (j;8  to  j::!,0()OJ  :  (2)  th«  KJrklJtneli  sUines.  which  arc  scUl  by  wcifflit,  and  aw  of 
toTir  itaiidKi-dit.  worth  at  the  tnltie*  £90  for  tlii;  liiKho^t  Xo  JM  fur  llje  low«t  i>ot  iKiuiid. 
All  xlutu'ii  u(  l\w.  thinl  and  ftiurlli  tliuac*  ai-v  i^ilUit  Arabl  tuT'|iu>iMn.  Tliu  iiiiiiiu  sinoe 
1882  art)  in  tbc  hiii'iU  nf  h  IVnbu  i;<>iii|»i>.v  Uildiiitf  a  Ci'Dunivn  frotn  itiu  8Uiilt  for 
fifteen  veuM,  and  OyjitTal  Ib'nlum  SdiiiidU-r  uw  Mu-ir  niattagcr  till  1883.  Tlio  lotiil 
Income  of  the  oomjiany  In  the  bttcr  jcar  WM  £^6(i6.  and  cli«  cspenditurD  ahnut  the 
Mmc.  ti.  A.  L. 


USKPUL  HINIiKALH  OF  NEW  ZEALAND. 

MightftHtk  Animal  Jirporf  an  the  Colonial  AlaaraiM  and  t.i»boratitrtf.     Bt  WilUAV 
Skev.    pp.  39-68-     U'tiliijflou,  ii.Z. 

AiwlysU  arc  given  of — 
X.—Cwd*- 

Vroin  Malvern  HHU:  alturcd  brown  cool  aiul  anUmwite. 
„      Rovftnn :  brown  cnnl  if  ■ti[ii-rli>f  qnnlitr,  and  plieh-onal. 
„      Hwrowbcnna  (Diintroon):  bro>vn  coul. 
„      rkUin:  -artliy  lirowri  coal  and  bitiiminoui  o-ml. 
„      Wianipirpi  (Xortli)  t  kixxI  brown  coab 
,.     Blutfirtou:  l>rowiieaa1. 
.,      KaituigslA:  pileb-maL 
,,      Talunpunntii :  fairly  ^•.•aA  brown  cnsl. 
K      l)lmnuE(UatAliiUbi):  very  ^')l)^ublc  it^am  coal 
B      IIam|Mtei]  ,,  „ 

9.— Tran  Ortt— 

From  Hopo:  ironmiidn  (miigneliieand  hipnuitittf}. 
„      Ilcnplcy  district)  Irontmnd  (inaifiiutilv  and  llmenlte). 
„      Hiilvern  HilUt  »|mtKiL-  ore,  yivlditif:  4038  jut  cohL  of  iron, 
.,     Wv-vLiiurt  lUflrirl:  a  '  wuh  "  vt  tuisod  lininulittt  and  uiagitotite,  yielding 

from  66' t  w  fijMJ  por  cent  of  inn. 
B      nrcrmoutli ;  hmnatitc,  jkldiiig  fil*i2  per  ttnt.  of  iron. 
„      IVbna  dinlrivt:  iirjinrc  liiciDatilc.  yiirldhij;  15'26  per  ount.  of  iron. 
„      Whan^moa  dittriot :  mnguelJta,  yielding  fmiti  G&'SS  to  &I-20  per  cont 

of  iron. 


J 
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».—Jifm*ganete  Ortt— 

Vtnm  StUm  ilintrieti  bof  iiiuipuii«M»i]tiiJnli)|r  76*48  per  cscot.  of  the  osltW 

of  IDftllglUUW. 

Piliun  :  ail  iron  rock  olui^'A  with  iniuigfliit'Mi. 
„      Torawliili :  coutiuiiiii);  utily  3711  ])or  ceui.  of  Uu  iMtiml  midm. 
„      Ni'lann:  rvrjr   |HiTe  loAHpiuilc.  cotitaiaiiig  9(M)S  per  cent- tt  wmvffUKm 
M-»\v.uixiAv.    Thi»  ore  vru  muUkeu  for  tituUme. 
4. — CiroiMf  Om— 

Froni  I>nti  Uouiit«in  dUtrid,  NvUon ;  rKiitMniiig  fmin  lOitl  to  6K'00  per  e«nt. 
of  «broinl«  otldc. 
n     Wli«M|g;«tn(M  djatrict :  wltJi  Zl'X*  iif  ehmnio  oxide. 
H      AiiiH'xl  VaUoy:  with  41*08  to  45'40  per  ctut.  af  dinnnic  "uilv. 

from  I'irtAti t  wltli  38'&7  tu ASKS  pi-r  rant.  <■(  niitimony. 
,.      Nelioii    ,.    71*51  prr  ctnu  of  Kiithnony, 
„      Ota^>      „    CS-OS        .. 
6> — JfiwvB  rjf — 

Pniin  lh«  u|i]ier  pirl  of  tbu  Waiahttt«  Klver,  Widnu«|K;  clBMhu-  iu  *  lulkd 
f  n^pnent  of  gnvnuh  MUiitit(Hi«. 

Proin  Uio  N'elion  di*trlct :  crnprite.  rhalkopyritts  bomitg.  MftaMto.  ■nil  nalirn 
(>o]>p«r,  c<»iii)ri>iinh'  •oiih*  eicvediiiKlv  rich  ore*  fran  aovenl  InralttM 
„      CiMiachj  Creek :  c)i>jjct l>yriWi. couUttiiri^  1833 per  WKt  «f  evnwr, frwn 
tlw  Uvii  Lomotid  lodv. 
8.— OiMjeAf/e— 

fnim  Lhi!  "Hew  Lciwe,"  NL>liKini  agnod  rAmmeTckl  ' tihwk  IcmI."  with  34*40 
to  b\-fjS  per  cent  of  carbon. 
^      CoUjiii^wood:  with  8362  ]>er  cent,  of  orhon. 
9.~0i>U  and  Sifv*r — 

From  the  Terauhiti  aitd  Aratorl  quartt  lodM,  indndlng  kmo*  vvrjr  tMi  ni«« 
from  the  former.  0.  &-  F*- 


OEOLOOy  OF  cocnrscHiNA. 

Etqiiittf  Oiohyi^ua  dt  la  CofXtufUmf  Fram^Mitt  i/h  Camttitdffti  (pntrtM^  df  /*Mirf«/) 
tl  de  Siam  {firori»^  de  Balttimb^ng).  Uv  I'vrrrox.  BvU^tiw  dt  la  iintHU 
QMogiq**  4e  Frama.  SJr.  ^  fW.  XT.,  pf.  386-900.    J*t»U  nil. 

An  aKonnt  of  thu  aiitbi>r*«  ffookigial  nplomtiaiM  la  Fmiob  Onrliia-China.  Out- 
hNltii,  ttntl  Sinm.  Tlw  gmoml  plij-«ied  ftstnrat  et  Um  oaautrlM  tWlnl  >re  ilteonhwd, 
Knil  t1i«ir  rrlitinn*  to  th*  rocIcK  arc  ikietchrd  onL  Mo*l  of  the  rock*  tm-t  with  era 
uDBtnt'itlr^l,  aixl  irhcre  BodimentAry  hnl«  occnr  nn  fnuib  (one  •peciiBcn  of  KuTinlte 
eieepUd)  were  tt'OnA  I'iir|ih>Tit(^,  granttet.  diurili*.  niMl  dUbMM:  *m  tba  igneoos 
roek*  reei^rdnL  Tlio  atntttfint  ilrfmiU  iiirlade  lin>  irnoil  rriniiatMnu  oa  lb*  «••(  MmI, 
UU4I  areDMCCitu  and  Uiv  otlwr  CKlcauruiu^  mkI  uiuch  ■llarbl  uihU«t  tn  th«  *ttih  of  tW 
Peninanl*. 

Tlia  intiioraJ  rewiiironi  of  tlie  fvgian  an  togehed  uimh).  Mid  oowpffawi— Iw  orek  la 
the  Pnniice  <if  lUmwhok,  uid  in  Phn-Qnoe  or  Tron«  lilamL  tnd  llp>lt«  '"  *h«  msm 
Ulond.  Hw  ct;[«t«nee  of  gold  ntiix!*  in  llw  Provivee  of  Kienebok  mnA  of  tilver  mlttm 
In  thai  of  ll»-TirBe  !■  regurdMl  m  dmlAfvl  b;  the  utiior.  A  (Dod  map.  putklljr 
Qolaared  gvoli.'Kicall.v,  w.-vonpMii«  the  pi^er.  (t.  A.  L. 


Brief  Jttert'plf'oH  o/  the  AutAi-aeUe  Coalfieidt  tff  Feimtfifrtiiu'v.  Ill  CilAntRa  A. 
AaiinT-R<citK,  Praceedinffs  0/ lie  E^yUeer^  Cluh  of  PkiladtJpkia,  V^K  ZV^ 
pp.  177-208.     Oi^  Map  (PUte  XI.)  ami  ikrfeJIflVM  <•  tf^t. 

A  v*ry  ('Iwir  and  cnnclw  ftccount  of  the  erography.  liislory.  and  (re-iI'VJ  *''  ^^* 
Tt^in.  with  iif'ticM  <if  tW  DHithiHln  (it  inliiiiiir  adi'iitx^t  ami  «Uti.''tlcj  of  i)n^iii:tM>ii. 
Tbo  nliolc  f'^mift  ft  oonvciiicTit  c|iihonic  of  tlio  rcmlU  of  tlic  Kccr>tid  (irDliipr.il  Survey 
of  Fenik.\vl<iania:  but,  bc-iii{;iUrtf  lii^lil;  c<i>iidntte(l|  it  cainmt  1m  nsrftiU.v  Kbntrartcd. 

0.  A.  L. 


IROS  ORES  or  VIRGINIA. 

7%e  Iron  Ores  of  thr  J'allrif  of  I'ir^nia.     Hy  AMIiukW  S.  MfCRRATlI.     Tramaarti«ta 
of  the  Amrricon  Iiu(ll«t*  of  Mining  Knffin^err,  i'tJ.  XII.,  j^.  17-2fl. 

The  "^Vnllry  of  Virginia"  Is  about  330  mile*  Iftt.g  and  10  to  SO  miles  in  width.  It 
oitands  from  tlir  Putnintic  la  tlie  Ti-iiiii!m«v  Wmv,  niid  tmvmi<.-s  tlir  ^(alui  nf  Xc-w  Vi>rk| 
K«w  Joraej*,  IVnnnylraikiji,  MtiryUmI,  Virginia,  nnci  Trniirfw-i*.  Tho  orr'i  n<f(Trri;<«l  to  id 
tliiii  pnpi?r  an-  aliimd  contiiiixl  to  the  I'rimn'i  or  I'utMliiii  itaiKlitone  fornrntion  and  to 
lliu  lijwirr  .Sittiriiiii  liincutoiio  furiiintiiin.  uliicli  htv>  tlii.-  two  i-)iu'f  M>ri»  of  lli«  rOKioti. 

'J'liu  Primal  or  FoWlinii  (uiiidnf<:jii«  furiiiuliKit  in  dividi.il  itiln;  l.^Lowrr  *tiilrt,ln 
whicU  occun  ttic  fo-olli-d  "  »]!eL-uliir  im "  of  llic  Hliic  Iticl^  tvaWy  a  red  liccniiitit« 
otUiti  nf  cciiiftidomblv  tliiclciicM  and  Kuud  quaUty.  2.  —SaHttitoiue.  in  wlitcrli  la  found  a 
(toil! -g^mi nod,  hrittic,  diu-k  brown  lui<iiiittili-.  fullr  10  tret  th'wlt  on  the  Vemriim  prAjxn-tjr 
in  Hockbridtfi:  Cuniitjr.  ^.  — Upper  iiftttf*.  wliidi  f<>mi  imt  ffllie  riclirtt  tepntiiUTrifr*  of 
hTDwn  hD'Huilitu  iti  Virjtinis,  from  wliirli  tlic  Lliwt  furiinci-«  (if  TViiniylvniiiit  and  ollifir 
di»tricU  lunrti  hwu  and  are  itill  largrlj  eiip]ili«<i.  Kiel)  mjinipincKO  d«p<iMU  obo  occur 
ill  iliHwr  n^k*. 

Tli«  Cirrat  Ltniotonc  fomutioii  (I.on-rr  Silnrian>  jicldx  a  ]jirge  amonnt  of  brown 
h«niatit«  in  iiTPgnlardf^iosita,  often  of  great  extent.  In  .Soulli-Wcsl  Virginin  tlxwo 
ore*)  liATc  furiiiflivd  pnclicillj  tliit  whcile  of  tltc  stock  to  ili«  elinrfonl  f»n»u»;«  of  tkt 
diitrict. 

Full  nruiljie*  a.rr  givm,  the  re«n1t«  of  wlii<'li  may  he  »iiniinnrii>td  uh  fullon-*: — 
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The  loCftlitiM  a«! — 

1. — Tlip  "Polliird  Cut,"  oil  llic  Arctulia  fumn'i-  iir(i|)i.Tty  in  Itotoloitt-L  CiiunVf. 

2-  — Till!  "Cold  Sliorl"  Iwiuk  on  tUe  Vi--iiviri»  |ir'j]jcrty,  li4ickliridg«  Cuuiily. 

3. —  Donovim  ]jr<>jwiiy,  llt^urley  (In-  I'lMiipiny,  P:i|io  L'oiuJly. 

4. — Fox  MoiiiitBiii  liank.  Slicrinmlnab  Iron  4.'imi[inity,  lbickiii;glwm  Countj. 

6, — Buviia  Villa  Fiiriiace  projiei't ;,  llupkliridgr' Oimty. 

(>.^Hi)ui>l4in  uiinvii.  No*.  5  and  ty  upenlngit,  Untvtnurt  Cotiiity. 

7.— Rich  Hill,  or  Forney  ]>roiii>rty,  Mciir  Now  River. 

8.— New  RlTcr  Mineral  Conipouy'»  [Toiicrty  (Van  Liew'»). 

B.— S|ii«dweU  fiimaw  property. 

10.— U'llktiiT  Bank.  Wasliiiijtton  Cuniity.  Virfjiiiin.     Magnetic  iron  otp. 
11. — Crockett  [lank,  Siillivsii  Ooniily,  TvnticMec.     Rc>l  luciiidtiti!.         U.  A.  L. 
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ss 


OROAXIC  MATTER  KOHMIXO  IN  A  COAL-PIT. 

JhW«  *wr  KM   Tyiffit  tir  Matiiet  organi^a»  trourt  diiit*  In  miar*  4w  BotiUU  H'Atmm. 
Br  —  DB  OiioMODVHB.     AnitalM  rfi««  JJintt,  A!/r.  fl,  Vol.  n,  fp.  36$-3G9. 

An  Bcconnt  nf  ft  nhiti'  i^Iutt  miIuIatico  funtiing  nn  tW  (ralU  of  it  wnlcr-hnaring 
flHiiro  in  ttio  iraTkiTij^  of  a  c*'llit>rT  nt  Alum  (D^nrMiieiir.  of  La  Mnrrhe,  in  Kr«ii«tt)i 
Tim  anii)yiii«  Kiveii  thtiw*  It  to  lio  nlhitiniti<ml  niAllcr,  ct'»c1jr  rcnabliti^  rcRVtuUv  'w 
ftnimiLl  tilbumcn,  vid  to  Ui  idOTitiL'al  «'itb  a  f^'lu[iiu.>a*  ftibflniiFe  ofWn  mvt  oitli  in  eui- 
ncxion  with  miucnl  ipriii^  (wpociallj  iwK  ipripit*)  aod  tmonni  bj  »  nrloi;  cf  uaaMs 
A^.,  Pyreiunnc,  Rnnvlnc,  SiilpbaTlnc,  Oluriiic.  etc.  Tbo  KUtlwrr  nHftrdi  tbo  anbatanM 
in  «|tic4tion  &a  being  [irohahl;  duo  Xti  [mrdj  cluDiioil  TMCtiMM,  withoot  the  iittenwnUfln 
•t  ftny  tiina  tit  cilliCT  vci^ctttlik  or  itninul  life.  Q.  A.  L. 


iROX  ORES  or  rns  kastekn  states. 

Ot»loyieO'Qto^apkUal  DiHrihmt-iOm  of  Ikt  trOn  Ortt  tff  Ikt  KatWrm  I'miltd  SImhg. 
Bl  ivnx  C.  Smotk.  Tmnaai^iomt  <ff  tit  'laun'cna  tmttttmU  of  Stimitg 
E-yiitrrr,  Voi.  XU..pp.  ISU-l-U. 

In  thi>  [Mper  lli«  iriHi  urcH  »f  tbi>  n^Mt  are  grmipcd  %otmJ&a^  tn  tbe  kgA  (if  th* 
ToA*  aiunliK  wbirli  thrj:  arr  fmiiiit.  IbiiB— 

J^mrrntian. —  liiimiMno  bnt*  and  Tc-bi*  i<f  nkogniKite  wul  livriMtile  in  tlM>  grmbklir 
■nd  Knvi*")!}  rocio  uf  Uniiie.  Np«'  llniDiMblrc  C'nciitiK'liciit,  tin-  l,uki'  CbaMtiilain  n|;t>m, 
tiw  IligbUiiiU  t^f  ilio  Ilwkuti.  New  J«m-y,  IViinajlviinui,  .Marvbi^  Vii^nia.  Novlli 
Canilina,  GH»tei-ii  Tqhuvhw,  Ovufiriu.  Aklwuii,  and,  punibl/,  of  ArkaiuM  lud  Tum. 

J/oroflfiii*.— Tbongh  tiu(rDetit«  occurs  spccnlar  on  ]<  man  cl«nwt«Ti«tio  and 
tjpiral  of  tliin  diviaioii.  In  Mine  caiiM  it  U  iinjiOMJblA  to  tevcnta  llw  tlinwUn  fVon 
t)w-  Lnuti'iitian  ore  drpout*.  Ktf^nniiif;  npiiii  U  tbe  iM)rth-«ut  Il>e  folloiruig  ttbdM 
piMMHu  iron  oiv  of  lliii  a^:^L'ijunFclicul  aiM  flwwbcre  in  Stm  KiiitIb'kI  (Mbrfv,  bow- 
invT,  timy  are  not  mwlr  nm*  nf),  Nvw  Vork,  N'««  ivnvy  (rvd  limiMlit«>},  Viiyinia,  Ninrlli 
CaroUnih  Sontb  CwvUm.  Mi«mnri  iliH-luiltn?  Hve  Iron  Mouiit^ii.  I'ilvi  Kiiob,  vtc-K 
Hicliigiii.  Wbuwu^n.  uul  MiuutMots.  Tbe  (rrat  «kTvIi^B»Rt  of  tlw  HaniDiao  om  ts 
tbo  we*t,  and  tlic  biv*-'  )>rcHluc-tian  of  ibc  lAiimitiun  ilittrli;lii  in  the  m*!  arv  nDt^wDrtlif . 

£oiwr  .ViVKn'tf Ik  -  Uoiitly  brumti  bwuwlil«s  or  lltnoaitc*.  alteralinn  jtrndnrLi  i4  o(Wr 
fiomiKiniid*  .<if  iron.  In  tW  foiLin-bi^  tifaint:  — Main«,  VennuBt,  and  New  llain)Mhi»t 
MaMar.hiMctli.  C'Oiinccticat,  Nrur  Vork  (includttiK  Dtn  tWmi>n*  iJuIiilMirjr  aDd  Ameul* 
bnla),  N«w  Jorsoj.  PcniBijilvnuia.  Maryland,  Vtrgiuta,  Tviiihum),  N&rtli  Ckrolln^ 
0«CTgla,  AUIaniB,  Mtnaoari,  aiid  Wincuiuiu, 

ITp^r  .StrHrinn.— Ni>t  Kumh  in  irtii  nrMat  tbc  I«i>w«t  Sllnruin.  Ths^Ww/cr*, 
ai)  odlltlr  ml  UonnHtite,  i«  cbaraot^rialic  nf  the  Cllnloii  groiii^  ami  nroitn  along  \tM 
oulVT«|i  fruui  New  York  almi'M  m!i1u>uI  l*mtk  tn  Alabowa.  ami  in  Pniii'.vlvaiiiB, 
Virginia.  TeniMmpp,  Nonh-Wtjt  U«ir)(ia>  lful«ni  Kvnlackjr,  Wnirra  Vir^uim  Ubim 
and  WUeoiuln.    Ore  U  aim  fonnd  In  the  Lawar  IMderbtr;  and  Oriakuij  grmpa. 

Jtrromiam.—Vtrj  poi>r  In  !fi>D  An>,  what  lh(>ro  b  hi-tiig  rhiiMy  carbnoAloa. 

.ShtficvrtoMJ/nvK*.— I.inMtnilo  and  Mrb»iiat««  ]N-in4-i|Mllj .  ia  I*raiu>Inuite.  K«f 
lucky,  Ohto,  n*nl  Virvinia.  liMliniia.  lUiiHiiK,  InM-a,  MiMi-nri,  and  Arlcatuaa. 

CartoMifirmu.  -  Mto  ebtodjr  lEotnnito  aiicl  carlBMialijs  in  IVtous^lvanla,  OblOi 
WcM  VlrKiiiia.  ainl  Kriitucky, 

Trtat.—'tbt  blaek-laiml  nro  at  ^rypt  In  Nonb  Carolina  b  tb»  ontjr  worked  fkp«li 
uf  tbi*  age. 

CrrtiervKt.  Tertiary, nvA  Rtftitt.  -1ldg-~r«aMl  liutcniiM.  iu  llafjrlaad.  Doiawmrat 
TcUnoM'iFi  and  Ihrvngbnut  tbu  AdactK'  Cv«i>t  biinlrr  and  iu  ikn  (iutf  Htat«a. 

O.A.U 


niTNOARIAN  FIRBCLAY. 


A  KirdlgMgd  li  a  Selft-Ker6t  r^gy  Bnenftal-Jterit/,     Ity  J.  Vox  MATrjUMTtlOCT. 
Fdtdlani  A'CifCay,  IV.  Xir.,pp.  lUl-igfl. 

ThU  u  ■  tepirt  nf  tlia  OovcTiiiuciit  tiM>logioal  8unroj  of  Itunpirjr  uii  tlia  redo  of 
I\irilili%^  ADil  tli«  Kardi  VnHi-jt,  tuim  Biiea  to  tUv.  With  tite  exception  iiF  mn 
iMiIiit«tl  rnftn  nf  ijpKioiii  mcli  near  KimiieiEKl,  tbo  mrk*  of  thn  oniiiitrj  sro  Imh  of 
JunuMic,  Crvtacenns  a'hI  lip)i<.'r  IWCiar^  ngu,  Atl^ntlun  U  dltvctcd  to  th«  tln-^ln^  vt 
VUv  nnd  Svnkolyoi,  wh'iolj  lit*  bvcu  coiiriAiitl;  workixl  hiiw  liul  cvritnrj,  »nil  U  wtdirlj 
kuifwn  fur  il»  cxwlkiit  iiiinlil.v.  OniiiK  to  lli«  nniirojiur  iiiiuirior  in  vtliieli  tbU  \«Inal»1i! 
dr]X)Htt  has  Iwan  iniiicd  tim  oritri'inl  t<'<:aliL.v  (tliu  Ptfuaiila  Miiunli^iu)  1*  »ow  all  but 
eKluinttcd.  Ttui  author  pDiutti  nut  Ibu  occurreuoe  nf  tlnilar  cUf  cUowkcn)  in  th« 
region.     In  oil  coxw  lliu  firc-clii.,ir  !•  of  JuroMic  a^  (i.  A.  L. 


CANADIAN  AI'ATITE. 

7%«  Apatite  depoiilt  i^fCAHada.     Bv  Uil  T.  8nniHY  Kimr.     7VaM»/foM  <//A# 
vl  du-ncaM  liulHute  of  J/i  «('ii,f  Engittrrt.  Tel.  XII.,  pp.  UO-UKi. 

A|i»ttte  «iu  tint  rccopitM-il  m*  occiirriiie  lu  iiuwlllu-*  in  Hic  l^niwutiitn  n«ks  ol 
C^nmda  ns  (nrljr  AS  1B47  ti.v  l>r.  Stcrrj'  Hunt.  l>riKMitrt  nf  tlio  minrral  of  fwouomlr 
itnpnc[«nc«  itr*  nuw  known  in  in«nj  1ornlili««,  cLiclljr  in  tlw  I'nwinco  <if  Oiitkria, 
inclniliiig  |inrts  nf  Uic  C<>iiiit!«'.t  of  Laii&rk,  Leed^  niiil  Pronl«n«c,  and  hi  Ottawn 
Cviiiity  of  (l)«  I'lnviiicp  iif  ltiiclw«.  In  all  autat  Xh«  apatite  L«  fmiiid  WIi  in  relna  and 
Imldiid  i)i  au({itic  mok*  beliniir'mg  to  tlin  finurvnliati  gtiiriu  KorUw  of  tht  rapi>u.  In 
the  bcdilod  dgpuait*  tti«  a|i«tlt«  i«  gencnlly  ri>in|i»ctly  crvatAlline.  fr««  from  ndmiitura 
(eKWptinp  inn  pjritvn  and.  inuro  mi'vlr.  InvriH  t>f  niDK'nvtilr),  mid  nm,  to  fnr  at  they 
liave  bc«n  rspl'iri.xl,  fulrly  coiistnnt.  Tlio  vciim  if  a|nTilc,  on  itie  ntbcr  hand,  ore  very 
fiiiiiinotily  niixi-d  tri  an  injnriiiiiii  i-stAnt  nith  ntlii-r  uiinunds.  and  arc  vtry  vnrialde  ia 
widlli  und  cm  tin  city.  Tli«  ninount  of  a[icititc  »lii]>p«sl  fmm  Montrml  in  18H3  rtocliml 
17^40  tiiiis,  uf  wim-ti  1,510  ti>ii«  ncre  f>ir  Hflmbiirg.  CSO  for  iSt'ickliolin,  and  the  n<irt 
for  Britiidi  pnrtn.  Of  llin  nhuli-  aminint  Ift.OUO  Unin  r«iu«  fnTin  Qiti>W>,  llic  lv(t  from 
Ontario.  In  th«  prcwnt  ymrO^O  tlivantlior  Elates  tliat  ^VfitJO  Ions  will  be  kitipped 
from  Uoutrcat.  I'hc  cont  cf  produt-tioti  is  ettiranlnl  nl  from  |3  to  $8  ihe  tun,  loving, 
ftt  tliv  )>rc*4^iit  uiorluL  |>riet!,  a  considerable  profit.  A  wry  Wfte  anmnut  of  araiUbl* 
apatita  mmuitia  uiiCouclivd.  G.  A.  L. 


TUK  ALABAMA  C0ALFIELT)9. 

CvHtribmtioHt  to  the  Orototrp  uj  Althnm<x.     Bv  E.  J.  S(BiilTZ.     Trvntttriion*  vfUtt 
Amtriean  JmiltlMU  of  ilinimg  KmatfittTB,  Vol.  XIL,pp.\\\-A~2.     One  Ptatf. 

Tliia  pAper  !■  a  v*rjr  full  Miuiiuarj'  uf  an  unpublidtnl  trratuv  tin  tke  grol<^cal 
fnmiatioDa  and  ininvnils  of  Alalnma.     ""VXwe  futun;  imjurtiincc  of  this  Stale,"  uxyt  Llie 
aiitkijf,  "  liw  In  it«  Middle  Zone,  witti  it*  grvHt  wmltl)  cf  irnn  nro  and  ita  mjiiiliu,  bout 
tlio  are*,  uf  ew.'d  cokEtiit  eoals."    Tlie  i-»l  Behla  are  an  oxtv<i»iuu  of  tin.-  sr«it  Appal- 
Kluan  fiold.    Ttu^  occtigijr  a  t/ene*  «/  icjriMliual  fuU*.  and  an*  di^'idL-d  lu  fr^Uoni  :^ 
I.— Tlw  Span  of  iMe  Ciimitrla»'t  Mountafn  Ct>aljiftd,  of  nnatl  lirpirlAncc,  cott- 
tAithig  of  name  ZV(i  tctt  at  Cul-MctunnVi  «jth,  in  |i>rla  unlj,  uu«  ur  two 
HOrknbic  fcCttiiiJi  3  I"  1  f»tst  Iliirk. 
2. — The   Warrior  Coal-firid,  in  IIil'  fomi  of  nii  wiuiUtcnil  tiinnglo,  aVint  B^OOO 
•i^narc  mile*  in  arui,  tritli  uiuc  trorkaMi'  leaiua  :i  tti  li  fcvt  tiiick  In  1,800  tc 
2,000  frat  of  «tr>ta.     Piva  lu  rix  fl^«t  of  guial  cuul  xucins  to  be  the  luaxiniuni 
foond  Lu  aiif  nmsa.     Many  of  tli«  ccala  Ooko  well. 


M 


a.— Tl«  A«M«M  a»A  Smm4  MoiinfaiM  Coal-fitld,  rjf  nnall  um,  witfa  two  or  tfam 

woAaUe  weim*  ui  GOO  to  <tK>  rnct  of  nint^. 
4^ — TIm"   Ca\aha  Cktal-flelJ,  »hciitl  SJO  «i|ii.'irt'  mile*  in   aren,  tiitit  a  matimum  of 

nU.iiL  foutUwii  nvatia,  of  wliicli  »evini.  I'tgellier  H  fwt  thick,  am  •Tiirk«1t)B, 
B.— Tti?  (Wra  Cail-fittd,  vnrbwuly  ««tlniat«(l  at  100  m>4  200  Miiiara  ibIIuh,  b  ■! 
pnwent  but  •Ugbtljf    luMmu.    Tlim  gr  four  notlaUe  tMou  have  bean 
nolicnl. 
dL—Tlu!  LoQkomt  UomtMn  CoalJUU.  abo  limSrieiitljr  MplorMl,  matttlii*  (as  kt 

prwDt  known')  hnt  obo  workabk  smra  In  GOU  or  7CU  fwt  ti  toaX-mat^irt^ 
AlMl^ftM  of  tite  c^al*  anJ  irnn  mw«l  u  W«i)t  aa  of  llw  diU't  linrntimfw,  ilobimitr*, 
nWldH^  i-oppuT  lire*,  lutulin  claj«.  and  uauj^nMe  Ores  uf  llw  Ht«t«  hv  sin*!!  ni  ii'mo 
«labanil»  T^Mm. 

BwIiIm  tlwCud-MooMirvi^  th«  other  rocks  of  Alahanta  areof  SulKarlmnirvrouSilHl- 
iLruiH,  Kunmlsn,  aiul  Lsiirctillsn  iigtr  In  tiiv  Miilillt'  bikI  Nurtb-ire*U'm  }!oBe>  wliilt 
CretuoQouv,  Tcrliurj,  llTifi,  and  AUuvml  iKiioiiLE  occujijr  Uu  SoaUicro  2au  or 
niooluiag:  half  cf  the  Stat*.  Q.A.L. 


COPPER  llEUT  OP  SOUXn    MOUNTAIN,  PENNSYLVANIA. 

(1)   1\4  Coypur  dfpatiU  ^  tU  Soulk  HouniMm.     lit  C.  Itsxi>rokp  HsxuitMoir. 
JVaasupfiaii'  of  tit  Amtritam  tmtUtmt*  of  Miittay  Emi[int*ri,  t'&L  Xlt^fp. 

So  far  thin  lielt  of  roiipcr-ln-nrinjt  ruck*  hiw  h«cn  ittuLicd  alinoit  cotcliu'ird;  in 
pOTliuiw  ijf  Adam*  Coiintj  anil  Fnnklin  (^>ant;;  t>at  it  cwi  bv  tnm.>d  iulM  M*r}'Und. 
TliD  Twks  arv  now  knuwti  to  be  of  llimmiaii  age  anil,  thvrvforo,  ifulto  iliatinct  Froin  th« 
0'>pper  liAriion  of  tha  \»Vk  Su]tvriur  rv^nn  tiith  which  Ihry  w«ni  tomvrljr  oomjwn^ 
Th«  setnal  ffa[mfmjaB  ruck  U  an  ci>id<)tf}U'  ((.r,  u  ouilare  of  qtuirti  ud  cfUola) 
linprv)tiial4.-d  witli  tiativ«  c»p[<-r,  ami  (.fi«n  imJiiihyiI  bj' (TToni  >:ir  bine  nHiunaliw.  ll 
luM  IjL-twMii  cbtdiitic  d'liiitU  aixl  ortUifrliili'.  Inrallj  kituwn  as  '' inrphjij'."  Dctor- 
mitMticiis  of  llio  ttUKiiihl  uf  uirliilliv  L'i>}>|i('r  nl  fi>ui'  licalilin  are  Kivrn,  ibc  ]■  imilaUM 
bdiy  &'83.  Ill4i,  i'SS.uuil  &il3  miiircUvclj.  Fur  more  tliau  levBut]  ^mh  ^tdo^ 
Operationa  l>a<r«  bimi  tarrinl  on  at  vartou*  {uiriU  of  tbu  bi>ll,  but  wKlMnil  nuMh  aaew. 
Mtnj  IhoumDd  ton*  uf  tiM-  ocjifOT-rock  mn  •■!■)  tu  ba  mtMj  ar^Ubh)  abi>v«  w«l4r-kT4 
but  the  OTV  U  genvrallj'  rrgvxlrd  aa  too  poor  for  profltaU*  woritli^. 

(2)  An  ii>ipothr*<t  uj  tht  tirMcture  uf  /*<■  Cnpprr  BtU  ^tlr  SoafA  i/^uan/a.*.     Br 
Un.  I'nusiioit  FuAUtS.     Same pKhlicaliom.  pp.  SS-AJ.     0»*  figmrt  im  Itxi, 

The  author  rcfsnU  tfa«  cpMotIc  >iaurti  cnrrjiii^r  ihf  nativa  tojifvr  as  the  InlUIiiiga 
ef  fiuarc-tkults  wilb  nuTiiig  ay  or  <li>wti(ltiow«,  uf  which  tba  r«a»lt  is  lo  Mng 
the  orthafvltit«s  and  tl>e  chh>ritc-ichiaU  togotW  inaonfcainttUjr.  Q.  A.  L. 


CONI-KALKll  COAL-FIKLU  IN  TlIX  »OLTK  OP  PRANCK. 

SaU  far  U  tomdagt  dr  Tomttitu  flttrfj.     Bt  P.  VarrtMlitSM.     JUItrJia  dt  U  SotiM 
OMi^iqM  lie  Franef,  Sfr.  S,  i'mt,  JT/^  pp.  £tl -U2. 

TUa  is  KB  Mvotint  bC  oiw  of  a  HfiM  of  borlnir*  |>ul  ihiw-n  niMhv-  M.  UraiHl  'Eorj's 
dirvetion.  Co  ymvv  tlw  Cutt-Mnuurca ia  ttw  Borlihuurlx 4h1  i.f  llrjrwn.  In  tJtl* rwN  the 
Tcrthtrj  beds  a(  Ok  rvpaa  orv  of  i|Biut  uet-|itJittial  thlfki'i^M.  tba  umrioa  HfttmtM 
(Miuo<me)  b«iiui;al  Last 23(1  uiri»»(73(l  fcwt).  KueeiMbnUurctir  b«h>*>  thwa,udlai« 
aoino  &S  mutRs  tbLck.  Thcv  lit-  <IIm.-t^  9faa  th«  Caal-Msojiiirai,  whirh  wn*  rt>«vk  ■! 
•  dcftii  of  Kill  aatfW  (lUJtio  fcetj.  0.  A.  L. 


7S*  Pyritet  drpon'h  of  Louin  CoMntji,  T'trsiiiia.  Bv  W.  H.  AoAMS.  TratUMtient 
qfli*  Amtriean  InttitnU  of  ilinitig  Ent/iiufrt,  ToL  XII.,  pp.  6E7'535.  With 
Map  and  Plate  cftKttttnt, 

Tlirao  dcpiwiu  Iwlnmr  to  Ihc  cl&ss  of  pjriUKU  nnui  Found  nlonc  the  Atlantis  Ka- 
Tjourd  in  Qourj^iii,  KortL  Curoliiia.  Vinciiiia  (near  Ljrnchhiirp).  Mnrylaiid  (CfcH  (ronnty), 
N«w  JcML'v,  N«w  Vork.  Coiin«cti«iiI,  MnuarhiiMMU.  Vcmnont,  AVtr  IlNiiipuhiro,  Maine, 
and  Catindu.  Tko  imti  pvnt<4  i<  «lAt<'d  to  nnctorLi:'  tlir'  limuialitc  c^m  of  thr  region, 
which  tttr  Abirlinr  rrgnrd*  u  durivt-<l  fn'in  tnlphide  of  irrtti.  Detail*  of  (h«  Anuiniai 
min^  are  ^iven  in  illuKtnitiun  nf  tliL-  iinltiiv  i>f  ilic  dt-poxiU,  wUicli  axe  Icolicular  bcdi  ot 
pure  jiyritt*.  Ermii  2U  Ui  3lt  I'nlUnini  in  tlii'-kiii^««.  urn!  170  lo  £00  hthatni  in  lenglb. 
TLc.ie  imuMV  uE  oru  occur  amniiK  lii^lilji  tillcxt  ctur-ilntri.  In)a»r,  tuul  ■tvntttic  icliiaU 
Hill]  otlipr  ini'tKmiir|i|iic  nicki,  n-illiiii  nii  arm  ttf  Hmin  I.IJ'VI  or  1,400  >>]niin)  miles.  A« 
rrgnnli  tlifi  rnliie  of  the  d«pa<ila  Che  fallomriK  Table  rif  aiiiiljaU  i*  givan  to  faoilitat* 
compariaon  wiUi  tli«  beet  known  Corelgn  orM  : — 


Hnlplior- 

i3-es 

Cuppi). 

Lna. 

XllM 

Uli»  ■nil 
XlflxMl 

Aiwntc. 

IniBliLljU. 

Amitiiins  Copper  Minei 

4^27 

1  EO 

•3S 

1-32 

_ 

i'£S 

Siil)iliur  Milieu  Co.,  tifVn, 

SO^) 

43-0(1 

— 

— 

— 

— 

~— 

G02 

Wickluw,  Iri'lund 

$8  70 

3Q0Q 

257 

ISO 

— 

— ■ 

39 

19  71 

Nnrwnv 

47-55 

4 1 112 

■90 

— 

l-2fi 

3-3S 

— 

fll5 

Riu  TiuUi.  Sjmiii 

47  «7 

■wiia 

382 

•ns 

•10 

■19 

■is 

6'4S 

Sun  Dnmingir,  I'lirtiigal 

Ml  no 

43-fin 

310 

IfiO 

■Bi 

— 

•ao 

6-18 

Cnivltuii,  C'diiihIii 

46  60 

43-10 

515 

45 

■15 

1-30 

■15 

5-10 

In  T1A  ftof:  tiM  ikTM^nto  iMcm  found  in  the  prritca  from  thi«  diitrieL  The  cit^nt  of 
thi>  dc])ont»  ia  Mud  Ut  vrjirraiit  (v^nlrncC*  fi^r  1,000  tniM  A-dnj  for  iiijuiy  tcuk  to  oome. 
Tbo  initic*  &tc  60  uiilct  Ertnn  lido-wAlrr  nt  Iticliinotid,  Va.,  and  130  tiiilM  from  Newport 
Ncw«,  Va.,  Ujth  (if  nhii'li  jihicen  arc  (*nnirii  of  Ihf  (ThcJiaiwakc  and  Ohiu  Rai[w»j. 
Prom  Nowporl  New»  t^i  Itiierpool  U  3,100  inilim,  and  for  half  tli*  irnr  orM  can  be 
•hipped  a*  bftUant  tti  coltmi  iliipa  fur  2t.  Lo  3k.  iu  aKaiimt  I4h.  from  HuxtUii,  S|>i>iii. 

li.  A.  L. 


SILVBK  A!fD  IRON  IN  MEXICO. 

Ctrtatn  Silt^  and  Irom  Xinr*  in  the  StaUn  aj  Nmeva  LeCH  amd  CMkntla,  Jferfeff. 
Traataetiout  of  Ihe  Americtin  lutHiHte  t^  Uinimff  Baginrcrt,  Vol.  XII.,  pp. 
&37-5C9.      U'ili   ttcv  PlatfM  of  X'iei/ei  and  itint folding  Sl«pt  atd  teftion* 

Tliii  tniper  cniiMitli  nf  rc]inrtA  on  a  nnuibor  of  minu  alniLtiid  in  the  nortlicm  part 
of  the  6liil«i  at  Nuevo  Lpon  nud  Omliiiila.  b^twcon  Int.  Str'  and  !7^.  Thcv  «tD  be 
gmiippd, aj?cordliiK  t<i  itio  ningea  In  which  lliry  tietnt,  inlfl  fiinr  cliuui:— (1)  Thoao  in 
the  Sk-rra  de  In  Ygiiana;  (2)  thtBu-  iu  tli«  Sierra  dc  Chtnii-i;  (3J  tlinM  ill  the  Com) 
H«T«adw;  B9id  (4)  thow  in  thv  Sii-rm  de  Sun  UiiviM.  The  flnt  twn  bclonjr  to  thfl 
TilUIdantti  ili*triot,  aiiid  ibo  othem  fi>  Llmt  uF  Mniic|c)\*.  TUp  mine*  naiuod  the  Arr«j/0, 
thP  MontoHo*.  and  th<'  PiuUm  are  in  thp  fnrmvr  diitricL,  and  an-  opeiii^  out  on  vrina 
and  data  in  a  very  prevalonl  ory»tullini;  limeitjine  of  «ipp™wl  Cppnr  Curbotiif«ron»  ag«. 
The  iiiiiien  iif  Uic  MoncIoV;*  diiti-ict  aru ;  lliat  u£  Xa  Putoma  in  iho  lanio  ctiniitry  rock, 
the  &*uii  Btifittl,  tibtre  the  Vrtn  lira  in  graitit*  it  '  lt««viljr-lwd«lwl"  gtieiwr  hnt  veiy 


J 


M 

hmu-  to  cudljwt  with  tli*  fiiMrtnM;  uid  \mMy,  tlie  Sitffat  uin^  lUsMcd  in  ■  nut*  ot 
lntm*iv«  f[nin)t«.  A  cgfKlMmd  Table  of  28  uwljrwa  of  tlix  am  from  tbr  difTvreuL 
mliiOT  (unrit  Iji  PkliMnn,  wUicli  ion  Stdd  ininv)U|^von,«lur>rlngUie»]iiooiit«f  ailt-rr 
in  oancw  per  lot)  Ui  btr.  Cor  the  Arrojo  niin«.  IS  to  33-5i  tb»  HonUAo*  d^dc,  2  to  8; 
the  midtoB  mine,  1  to 6108;  tlw  BIoju  mhie, 29  to &27 :  koi]  iIm Smx  IUTmI,  1  lo 3&L 
Tlic  future  imfiortanc*  of  t)ir  iron  ore*  i]«p«ids  (rre»tl5  on  tlw  prtienc*  of  KtmlUbU 
fuel.  At  prMoiit  the  chBri^.Ml  of  tb«  Tt^n  ii  uwd.  bnl  trcta  are  not  plcnllf  ul  aud 
will  wH>ii  init  utufjr  tli«  dciiiAiul.  Hnndorft  )«  Abiint  70  ini1«*  •outb-WMt  of  th«  Ur(« 
eunl-licliU  npirncd  mil  ticar  I'rr^f^ati  l>j  Dr.  B.  It.  Butclwr,  and  oiald  <ritJM)*il  dittcullj 
b*  cinioectod  Ktth  thrm  bj-  rMl  hy  nmj  of  the  UvnnkncM  I'ojm  an)  thp  Kio  Salado. 
AnaIy*M  of  tho  OimI  are  givon.  A  li*t  of  burorapler  lavria,  btlwn  bjr  tii«  author,  b 
Bppended.  O.  A.  L. 


IKON  ORES  OF  COLORATX). 

Xatei  an  Inn-orr  AfputUt  im  Pt/kiu  Cotimtjf,  fhtorada.  Hi  W.  V.  DXTturrx. 
Traataetiont  of  tkf  Amrritam  JmttittU  iff  lUiitm^  A'ltji'ww*.  Vol.  X/1.,  pf. 
eSB-041. 

Tlic  author  n.'<^<iiiJ!i  llii-  uvciirrviiee  vt  Llirec  depuaita  iii  the  inrci^ntaiai  langaa 
forming  Njiunt  on  tli"  IWitic  iilopm  of  lltu  ItucLj^  M>iaii(«ina.  Th*  flrrt  is  a  twd  uf 
limonite  «f  coiiKidvnihIii  >r«a,  thin  at  tliv  od|^«  and  3  ttret  thiric  towardf  the  M*iti"a. 
Tbi*  «1i(et  of  lire  Vie*  n|iuii  llav  flank  vt  a  hish  iiiuuntain  at  tlw  baao  of  Hajrdcn**  PMk, 
■nd  rc<t»  nTinonformnbl.r  ni>on  tbu  vrpded  «urf«cc  of  tbo  focka.  Tkv  an  b  AUod  In 
lilMoi  witb  impracioiti  of  ipruca  loares,  rimilar  to  tlioM  of  tliv growing  foKsUaioand 
the  apot.  Ana1/»M  ^vt  56  pur  rent,  iif  muUiIlic  IrMi.  and  8  per  wat.  of  lilin  ;  maA, 
notwitliatnodiiii;  it«  obriaaiilf  recent  origin,  it  it  hard  and  nimpaet.  A  rtrj  aimibf 
ore  k  duM?ri)i«l  ai  SRiag  a  Buon  vein,  in  qiMrtiti(i>.  a  li>w  uiiUm  off.  In  tlui  euv  tlM 
LiiraNiitw  wBn  tmlryriiilnl.  and  caTiiico  irithio  it  were  liii«d  <titli  •tnall  quMli  crntalfc 
Tbe  vein  wm*  2  feet  tJitck  and  could  U;  foltuicvd  *ouiv  dittaucc. 

The  thini  <le}nrit  referred  to  i»  ibo  onlj  one  of  >p«cial  eomainic  raloe.  It  apimuv 
to  be  a  tnau  of  iiia^etft«,  ntaated  about  13  tnitea  np  the  lame  Tallcj.  aiid  exlMKlitq| 
from  an  ele?atinn  >if  aboot  11,000  feet  for  more  Uiui  a  nlU  acmu  a  tfniT  xf  Taylor 
Range.  The  cnnntry  rock  U  limnrtono,  aoiipoMd  lo  be  Stlurun  in  mgn,  llie  onlvnip 
of  the  bodj  of  ore  i*  tereral  hundred  feet  in  width,  atid  U  well  eipoeed.  An  aualjiia 
•liowit  8879  i>eT  cent,  of  iron,  17  \»t  ceiit  t4  lilica,  and  084  of  (nlphnr.  TUa 
mafrnetile  hu  bc<>n  can!  br  tbi*  writer  aa  flui  in  iint-ltiDK  argnntiferoiu  Itwl  rirv«  with 
barj-te  gangiie,  iron-nudte  being  one  of  the  products,  the  Mparation  of  Ibo  ■ulphnr 
CroBi  Hhich  U  uuy.  Ii,  A.  li. 


TIIK  NORTHERN  AND  PAS-1>E-CALAIS  COAL-FIELD. 

NoU  nr  tra  Bi>*nnt  itmitlrrt  ttm  Xord  rl  Jm  Pai-drCitlai».      Snm<w»  m  U  iHlfwU»U 
dt  la  Commutton  Jt*  i*.  10/A  Oirfobtr,  Ibbl.  S/r.  S,  fp.  96-lOL 

Than  are  43  rojraUica,  fti  of  whid)  are  bcang  worked,    llie  area  la  121.700  Tiitt. 
(470  aquar*  uIIm). 

Woiznot. 

Un         »,4BWni  teu. 

WW         MHiSSa     ., 

16S4  eMlmatcd   ...        ...        —  I»,fimj000     „ 


18»      do. 


IMXXMIOO 


« 


11'17  fnncii  (»«.  Il-S.'kt.).  tlwt  for  l.hd  u'tiole  «f  Knuin  1»Inir  12-3tt  (9ti.  lO-KSd.) 
TheikVpm^  •cliin^  pric«  it  in  tlit  Lmnv.  1&'02;  SnAne  kdiI  Ijoirc,  13'&S;  tJic  Giird( 
12-5fi  ;  And  in  t.hu  Allior,  18-52  frtinco  per  Ion. 

The  ftv<rni^  velliiijr  priC'C  At  otic  iiuportAnt  coUitrj  in  the  Nnrtliorn  civil-fleld  (or  tho 
lut  SO  jnrs  liaa  bcon^ 

I854U>lSe3  12-61  fnutra  aO>.  laid.) 

lS&ltol873 1263      ..      (10*- 1  "2^) 

I87*t(Jl883         la-OO      „     (0<.7-2i) 


AvtTage 


At  bsiik      ... 
Total    ... 


12^5 


(UK  0-48d.) 


WokKUi^t  EurLOTiin. 

38,855  =     7996 

viso*  =    2296 

49.059  =•  100 


PURSOSa    DEPBNDIltS   rpfiX  THB    MiSHS. 

I(  ia  caknbtal  diat  ibete  are  481  individnAla  in  s  fuiEiily,  aoJ  tlint  each  ramLl; 
fnratabea  17  WOT^en,  We  l»ve,  thcii.  SJ.i'M  («aiiIi<M  and  s  ]MiJuUlioa  u!  S30.00U* 
indlvid^ult. 

PnOprCTlOX   IITD   W^OIf    PBU   WoilKM»!r    KSTLOTID. 

llclowgTonnd     ...    S64  tou    ...     1,IS2  fmncs  (£47    C*.  7d,)  per  annnm. 
At  bank ...        (Ml  franc*  (£27     7».  2d.) 

Both 


Uewvra  bjf  tlie  iii«o  ., 
„      h;  i\w  daj    ... 

PntUtn,«Cc 

Bci;>i«te 

Ill  the  pit 

At  bank  

100  AT«rag«  3-56 

Hotrsn. 

14,000  liave  bcoii  built,  «ufficieiit  U>  accoiniDcdatc  mora  iban  tiQ  )H-r  cunt,  of  the 
workuion-  They  Qri>  let  toUic  workmen  at  front  3  to  6  tntuetiii*.  tui'Sc)  per  utuuUi, 
according  to  aic    Similar  private  bnuMW  let  >t  throe  timcfl  thr>  pries. 

MnriBs'  iNsiiTrTioys. 
Relief  fnnda.  co.o[i«ratiTc  stom,  nnd  <>chocil»  liave  lidcn  ««4«bli«hMl.     In  18S&  > 
detailed  rianiitDatioii  vf  the  in*litiitii)ri«  lupixvlvd  li,v  (vii  uf  tlio  principal  Coal  Coin- 
pwiiM  (eiii[>EuyiitK  33  OUI  out  of  l.lif  .Ui.UUO  wrirkmnD  of  tho  N'urtbera  CiMtl-field}  wai 
maJp.     Niiiu  of  tii«ii  liait  a  rt'linf  futid,  of  ivtiit^U  thn  trKTipl*  in  1SH2  wora:- 

WnrkLnaa'icontribiitinns 60^] ,09?  francs  .  .  ti  %  ...  i£A^.lS*) 

Matter*'  21S.037      27  96  -.  (  £8,721) 


toDi    ...    1,072  Erwie*  <£<2  17«.  7d.) 

n 

WaOU  IX  DSTIIL. 

46  !K  ■■.  4     tofl      francR  . 

.  mvongo 

4-8  francs. 

7  96  ...  3'5  to  3-75     „ 

n 

8-6     „ 

13  96  ...  2-a  toa-6    ,. 

»? 

a«    „ 

IS  96  ...  1-SU>2«      „ 

.. 

17    „ 

78  96 

It 

aiB„ 

2S9i 

■                M 

2-27  ,. 

821.131      „ 


100 


(£32,845) 


*  mDDDm-J.U.M. 


S8 

•\ng  the  moat  7«r  the  tot  mhuiiwiIm  dhtriboM  amotipt  Um  wnrkmrn  i— 

1.  SickDiidiHiiirvd   ...         67ft8T9  ...  HW! 

2,  Vei\M'man  to  inco,  widows  and  oqihaa*  ...     *70.&18  ■•■  1*33 
i.  Ufldioal  Attendance  uid  dn^    ...        ...     S23477  .-  10-U 

•*,  ScbooU         3t2].77(t  ...          6-7S 

fi.  Un»)ribil>.  fancmh,  «tc.  ...        6»fiOli  ...          I'M 

6.  Siindrjr  M(u>taiic« 80.683  S'4$ 

7.  Urine  1.067.137  32■^8 

B.  LoM  cf  inl4)r<«t  on  htnuM             741,216  ..  £S-fi6 

Total       (£141^16)  a.m.Tn  ...  107« 

£«frw()rkm«i'i  eontributioiu     (iOS,0!)7  1896 

(£117.708)  2,9i2,R95  —  8W8 


And  89il8  fraaci  added  to  tht  Annual  vage  girc*  1.163  lT%acat  (£46  0*.  7d.)  h  tli« 
groM  Aren^  earaii^  of  «acL  wDrkuwa.  e>)ua]  u>  3*77  f ruwa  (3^  CriSd.)  p«r  d^y. 

Aoctniyra. 
Hm  atatlctUM  for  tbe  lut  10  jvkn  KJve  1  workmui  klQad  In— 

Pnuaia per  SU  peraou  MiiplojraL 

Kiiglftivd M    421  „ 

Belpiiim 41fl  .. 

France 478  ^ 

Norlhflrn  Coal.flold        8SB 

Nortlioni  Railway  ...  ,.    612  ., 

VUivf-hmU         .         ...  „    10» 

pBorm  m  18St 

20  mifitt  !»*«  inada 1S,97IJ0I   frann  (26S8.924) 

14      ..      havalMt 1,«U,3M       ^         (£79^8) 


M 


UM8J11 


(£S&9.S4e) 


Equal  to  1-47  franca  (!«.  S-lld-)  per  ttta  drawn  Lo  I«nk.     Tito  profit  fbr  Um  wMm  <€ 
Franca  waa  I  83  tranos  (la  5'&6d.)  pm  Uxi. 


Nbt  Cost. 


Tbe  Klltnr  pHeo  wu 
Xe4co«t 


11 17  tnnct  {6*.  Il^d.) 
1-47      -      (U.    Sid.) 


970 


(7a.    8-14.) 


The  B«  ODflt  for  the  whole  of  TraiMV  was  1U-&3  frmua  (Bi.  filM.) 

C'APtrat  Kxrsx&rrcut,  no. 

The  7«arljr  natpvt  flf  UKOOO.UOO  Lotu  luu  bImutImkI  a  <m\<HmX  ut  300  to  S60  adtDoiW 
of  fnoM  (£12,000.000  to  A4.00O00O).  and  thk  tnu-t  bo  Ui<>r«aMd  Iv  fioB  400  to  4M 
tnilliaiu  «t  fnne*  (£ldjOOO,000  U<  £18  OOO/iOO)  If  «■«  (akt^  Into  arCKUiit  the  nuiMj'  nbk 
In  snMCMarfnl  attcmpu  la  win  iha  etw^,  whieh  bavc^  howarcr,  furniabed  rdkUe  date 
tor  aubaaqfient  aaficeufiil  Bndertakinga.  The  pnitt,  thcnlim.  alnadj  Btartkitml,  el 
14^000,000  (raiuu,  ia  F<]tial  t^  a  dividend  nf  4  per  cent  ■]■»  Uw  capilAl  rit>ni>ittuM 
(aSO  millioni  ..f  fnuuM).  '  J  II .  M. 


THK  1RII>U:m  ISnUSTRY. 

Jljf  W.I*.  DlTButr,     Traiu«etion4  of  ike  .ImtrCcnn  tiuiiMf  of  Mining  Enginttn, 
Vol.  XIL.  pp.  577-587.     -foKr  Eitffraoingt  in  M*  Mttrprett. 

Iridiiiin  i<  rwiiid  in  Colirciriila.  OrvKuu,  HumEk,  Kuat  IniJift,  Unrnw.  Soutli  Amvrie^ 
Catiodft,  AiuCraUa,  aMtl  in  eorUin  )wrU  gf  Craiicv,  Ovrtnun^r.  ku<1  >S)«ii] ;  bui  ih«  jiria* 
ripal  lonrcws  i>f  inpi)!;  lue  tlii>  UnJ  Uotintaiiu  in  Busm  uid  ttur  pluer  pild-nvhin^ 
of  Callfomis.  It  ii  UBimU,T  found  wUti  either  pUtiiititn  or  gold:  and  iu  nfwrifie 
RT*vil]r,  L9'3.  Ix^nf  ncarlj  titc  Amc  oa  the  Utt«r.  it  ti  imponibic  tn  scpnnut  thciii  bj 
wuhing;  and  nniiilgnniiition,  or  tlir  diuolvingr  ''f  tliA  j^ld  in  iw|ua  tvgia,  luu  to  ho 
Mtu])t«d.  In  the  iiiinto  it  i*  irpKrAU'il  frnm  giM  hy  inrlting  And  dtoHriuK  tin.-  mi^UI  tn 
rcmun  fnr  Kitne  time  in  tlip  crucibk-  wbi?ii  tlip  iridJuin  tinks  to  the  hiitlAiii  Mtid  t!i« 
((uld  am  W  itotirvd  off,  aii*  pild  i«iniLiiiiiif(  bi?i(i|f  diMutved  nut. 

In  ItiiMiii  it  ii  (niittnrjr  to  the  Inw  to  Im.'  iu  {loui-uitm  of  iridinni  on ;  M,  Alli>5ed 
with  K^ld,  it  ttiiidlj  fiiund  it*  ukj  into  tlin  mint  anrl  H»iii>gi«l  lh»  niarliinerj. 

Until  ]»t4-1>'  ('tn  iiccount  of  tW  dtflicoltj  nf  miOting)  iridium  miu  itnlj' iitmt  for 
pointing  f[oUl  [icni;  but  iibout  four  jmn  ago  Mr,  Julni  llnllimd  dim^^virrad  that  bj 
liMUag  the  oro  in  n  Bcstnan  cru4;ib1«  tu  ■  whiti;  b<>»t.  luidiiii;  iiUwplivnu,  wid  oub- 
Umliig  the  biMtiuR  far  %  few  aiiaiitus.  he  obtiuncil  u  )>orfocc  fiition  nf  tliu  inctel,  wrliich 
ficmid  be  pnurcd  out  aiit)  cutt,  Swec  thin  dmt«  it  has  come  iDore  lsrfc«lf  into  iinr  for 
■tjrt-^Tnpbic  pen  point*,  wirr  drmw-pkti-a,  ktilfe-RlKei  for  lin*  MotM,  hyiKidt^niiic 
DeedlM.Knd  for  otltfr  piirpo*M  wliero  hiirdnnu,  diinbilitj,  and  nnn-ccmMibiliL^  am 
nqolied.  It  Ih  oIhu  uocd  fut  thL- ci>ulact  puiiita  of  tclr^rapliic  Mppuratiu  ^  mid  wlion 
dvplinipboriiLi),  by  liiuLttii^  in  a  bed  uF  linit-.  the  aulli'ir  biw  iiwd  mi  iriitinm  rLcvtroda 
npi>n  thp  negative  nf  ilii  arc  light  witb  ann^iiia.  Be  is  nr>w  rxjwrimnnting  on  plalEug 
with  iridium. 

Tbn  antbor  deacribcs.  witb  tfai  aid  of  wnD«  oflgravinga,  tlw  proccsa  of  the  loanafaA* 
ture  nf  llie  Uackinnrm  it/kigrt|iUfl  ppu-potuta,  the  fint  inactical  applicatinii  of  Hr. 
Jnhn  Holland'*  ditcdi-tfrv.  J.  II.  M. 


TAMPIXO  DRILL  HOLES  WITH  PLaSTKR  OF  PARI& 

By  Fhakk  FiUHKTUXB.     Trawta^iom*  oftk«  Amerifatt  tmttitmlt  of  Mimng  E»yt»»tn, 

Vol.  XI/.,  pp.  67i-.677. 


The  anthar  wan  engaged  In  rmnming  a  targ«  miiM  of  ima  that  hiul  accumulal«d  in 
a  fiimiwci  itt  (iLrndnii.  AtliU  pnwd«r  wait  uktiI,  and  Llic  linlM  niiule  willi  Rand  drilla. 
So  long  na  th«  iron  wiu  at  all  imifnnu  in  Imrdm-A*  ihsMs  n'orlcctl  very  well ;  biit  nbeii  I( 
tvu  niit,  a>  waa  afK.-ii  tbu  caw.  tlie  l)oln«  wne  fn^iiueutly  blocked  nrlipii  Uttk-  urcr  a 
fiKit  de«p.  Il  WAM  iinixirtant.  tliorvfiiri!.  In  have  g<ir>il  lamping.  This  woa  found  in 
planter  of  Prtrin,  which  niu  iiunml  into  tliu  linln  tnitpd  with  clmii  dry  mad  to  ivdtiM 
the  qnnntity  tvqniml.  Ki[i«Tiiiiciil»  wotf  previmitly  made,  proving  that  the  ri«e  in 
Uitiipe  rat  lire  itlnni  Imilivi  ]>1iuUt  ■v.'lid!fl<'°>  would  iioi  be  siilTiL-i^jiit  to  flpo  the  etiilndor*. 

In  tho  <lliou)Mtli<n  tbikt  f<>11()wt.<d.  Dr.  Ruytiiund  called  attiiiitinn  ta  the  importatico  of 
ilrinir  ihota  (at  leait  ihutc  wlitoh  arc  eo»i|Muiidi  uf  in tp:!- glycerine)  inon  aft«r  lAinuinff, 
braauH  ilic  riae  iii  t«inpi>ratur«.  thoHtrh  it  mny  uui  be  suftdeiit  of  itw-lf  to  firo  the 
chaT)fe,  ia  oft«n  aafflciont  to  >et  np  a  gonOTHtion  iif  gaa  which  irill  in  tinn:  bring  tbo 
|tnM9ure  which  will  caiue  ciploaion.  He  nwntioned  a  ca«.'  in  ]>r>iiit.  un  ihu  PiiciHo 
eoaat,  in  IWft).  J.  H.  M. 


so 


MANPFACTUHK  OP  PATKNT  FFEL. 

MaeAfnt  a  doattt  eomfrMtiott  potn"  Vnggiomiralion  dr  la  komillf.     L»  OMt  CiHt, 

Torn*  ri..  p.  117. 

Hriini>tt««  "f  patent  fii«-I  ihnut^  be  of  iinifonn  woittht.  prrfMlIf  cnm|Mct,  nnpervkiaa 
to  iiM>liitur*,  »[iil  at  »1tn(wt  tnMlieuiatKMl  uiiifurmilr  iu  Uw  p«rc«nU8«  of  uk  mmI  of 
vvlatilo  nuituir.  Honn.  BUtrix.gf  SuntEtiwDfklMverceeDtl^vrvctmliwiiiplctfpbBt 
for  iu  nuuiiifwtare,  u  licT'dnafter  decetiWd. 

FUFl&lTtOIt   OP  TBI   PaSTI. 

Tlin  caai  Mftor  lwiii)c  waahad,  to  rpmore  all  •Unm,  miut  be  rtudcred  raffidantlj 
plfluttii'  hy  thp  nddltion  uf  tli«  ininliauin  ijnantity  i>f  lar.  It  hiu>  bwii  th0  rutlom  to  UfV 
*t«ain  t-it  iiiiiiriK  iliv  iiintvrial*.  but  llio  intiUtinT  added  to  tti«  coal  bj  ita  luv  pmcnta 
tfas  tnannfacluiv  nf  a  comittot  Wiiinctlp. 

In  the  |>n»ciit  iiuuti«i%  a  drrular  funiaiK  is  eniplnfed  for  bwtiiig  and  drjlay  tha 
CMil.  which  i*  laid  vi\iaa  a  mutiny  bi'd  pruridt-d  with  a  Hiltable  arrangement  of  Tmkea 
And  vaiiw  tor  tiirnitig  tbc  coal  over.  Th«  fitr  in  ntiulcd  at  one  tide  and  fimvidn  tbe 
nii-ftu*  for  lieatinif  and  drying  Ihr  coal;  lh«>  Etaiue«  poM  ovtr  tlu  narfac^  of  the  coal  and 
thoncv  niidivr  Ihr  circular  plaUt  Ui  the  ufaimnp^'  "^^^  ^^^  ^  eiMiv«Tud  frcia  the  Itoffet 
to  thn  fiiTiiarp  hv  an  riidtcM  clvrat^ir,  duichar^^ng  into  a  acnxw  which  oonroya  it  to  IIm 
fnmacc.  Aft«r  Wriii);  the  f  nmaoe,  the  coal  entn«  a  ktpw,  wltvre  it  i«  aiitrd  with  llw 
broken  |>jli-h  which  lia*  liecii  c«tiv»]rvd  to  that  poitil  bj  •  •uilaUe  arraiigvncnl  of 
olwator,  bolt,  and  tjmai. 

CoxriiMiox  or  mi  Pun. 

Tite  conitmctian  of  tlio  pn-ac,  tlw  invrntinn  of  M.  d«  OooAnbal,  can  muc«I;  b* 
L'i|ilaiiiDd  wiiliout  refcreuoe  to  thv  driwiitgi.  The  dlM  we  ooot^md  itiarataUng 
plate,  which  it  onlj  drivMi  when  tho  platigcra  an  oat  of  the  din.  The  din  an  al< 
tabbed  to  a  beam,  tnored  at  an*  end  by  getred  cnuitu  and  eMincctliifi;  rodh  and  atlachaJ 
at  the  oUter  and  to  an  bjdraitlic  prtvt.  Iljr  IbtK  amngeoMnl  all  daugar  of  ilaiiiaga 
to  Ihe  picM  it  avoided,  whii-h  might  othrrwiM:  occur;  for  uiataiice,  wImid  a  haid  Indjt  la 
aeci  dill  tall}  fuiilid  iu  the  ]iute. 

AfloT  ticing  Rtiiiil  with  Ibr  pilch,  tht>  cna)  !■  pawMl  Ihroi^h  a  pog-mlll,  and  finally 
rcarliM  ihc  die",  each  of  whivb  li  flUed  in  luvcoMloa  by  n  n>tatiufr  tcniprr.  Whilit  ia 
tho  die*,  tlie  ]»««  1*  ikliec  ooinpnuvd.  Ant  hy  (lie  tiirprr  (iluiigvr,  Meund  by  tbe  lomr 
phiiipPT  riling  until  the  praeiara  ii  GX|tiatitrd,  and  third,  nhm  tlte  hydranlle  fwtoa  ia 
(oroed  into  lb*  praan    The  f«nonI  of  tbe  bri^oeUM  U  eff»t<id  by  aa  tnJIwi  ML 


ADTAiiTtou  or  rnn  Krmni. 

Th«  hi^h  t«ni>«Tmt(m  it  titc  {nnuu!«,or  kiln,  drinm  oR  tlw  nobtora  In  tbc  coal,  and 
tbiTfttiy  the  prodnco  is  of  b*ftter  naJia,  and  at  Ibn  Mine  tluw  It  Nift«ni  llw  eenaittlnft 
material  of  tbi>  mrI  and  there  !»  a  Bavittg  of  [nteli.  Tlie  pnn  i*  of  »iiuple  cnntraatioa 
and  all  iNtrta  arc  cmatanlly  in  view  nf  tbc  eiigiiicmari.  The  bri<)UetlM  ai*  oC  i^iilw 
nMaudhrHniif(«n«on*.  bring priMliKcdnridnf  a  |>n»*iir»  t>(fr<>M  3,Ii0OtD4,C00ponMia|Mr 
n|iwT«  inch:  tfatar  anrfua  ii  gMorcd,  wliich  facilltntM  (lie  ru^timi  of  tho  fwl  wbea 
placod  iu  the  Ire. 

Cor  or  Wobkhrii  irh  Ftil. 

Tbcae  ohari^  will  whlmtl.v  *ary  woording  to  thv  coontfy  in,  and  eimuailmaa 
under  which  the  mannfactarv  i*  carrivxl  on. 


Tlio  ^vcirkincii  rvijijired  wlioii  jjrudiicing  SO  too&  t^inauf  brujuuttw  (w«i^iiiig  (>{  lbs. 
c»cli)  poriInT,  i« — 

1  <!T)^nenuvn  In  cHorgv, 
1  flr«iriui  for  the  ttoilcr, 
I  flnniivi  («r  tlic  funincc, 
I  tnWinT  III  tlif  c<»\  li(i|>])rr, 
1  liiUiiirvr  hI  tlio  ]iitcli  hiiitixn*, 

4  bay*  Co  Innd  tliv  l)ri>|ii#ttp«  Iiito  nrngnni  or  jimcQ  tlteni  In  hupl, 
or  ft  vtifti  ooitt  of  abcMt  Kd.  }itr  ton  of  hri<iaFttc«  tnodn. 

The  muiintiro  ijuaiitity  of  c<m]  iwintred  u  f ii«l  leiU  uat  CKCt«d  3j  per  teul.,  tna 
with  vtTj  wtl  coul,  or  utioiit  -td.  ptr  U«i. 

If  &L  [Nir  toil  bp  tuliUwl  f'lr  cotitiii^ncie*,  the  tot«l  cod  !■  nbant  lid  p«r  ton. 
It  it  fltffioiilt  to  e«tiinHt«  Uio  emit  nF  jiltcli  r«i)[iir«<I,  ■>  Itiu  )>tti:«  rmrin  vrrj  rmtly 
HVtiirdiritf  tu  tliu  tiuie  ami  lliu  pisw,  ttud  ibi,-  wuikIjI  roquin-d  rarici  ejwuti&llj'  wllli  tbo 
ijuslity  uf  tbic  cool  umplojviL  N.  N.  N. 


SILVER-LKAD  HKPOSITS  OF  NEVAT>A. 

2%r  RulifStil  3tint$,  Eurtka,  yetada.      Abatrari  of/ordkeotnimg  Export  bii  J.  9. 
CrftTH.     Heitncf,  ftVw  Fbr*,  r«/.  /F^  pp.  *.'.9-Wl\  188*. 

TliP  ore  worked  in  tliMO  mino*  ocpiir*  in  linif-ctonc  of  Tcrlinrj-  i.r  Pru-TiTtl^rj-  njps. 
vrhicli.  with  qiiartdJte  and  shale,  is  tlie  cliiof  foniiitti<!fi  (if  tlio  region.  Tb«  vi-iii  ii»c]f 
in  ill  coiitMct  ivith  ■  Urxc  fuuU  in  thi^M!  ri>cki>  jnrtlv  HIW  witli  rlijuliui.  'Hiv  ore, 
Bbwva  llw  ivntrT'lcvd.  U  priucijmllir  galvnii,  iLti|fI<titit«,  tuiuii>lif-ii(»,  and  vrulfvnitu.  nitfa 
verjr  Uttl*  i|nnrtJ[  nr  ralcitv,  tlic  gniigue  b«in|{  [irttici)uil]ji-  h^dratvd  uiide  i;f  Inin. 
jBelnvr  th(<  watw-lorcl.  prrilp.  arwniiiiyritc.  (Toloui.  bltnidp.  and  I'tlier  siilphiilei.  betidna 
Iver  and  ^nld,  arc  foiiBd.  Ttio  origin  of  the  duimilts  is.  like  lliat  of  mi  tiiaiij  ura- 
'  inaucM  in  Weatn-ii  N'urth  America,  rcferrvd  lo  iinlfaljmc  action. 

t'niin  I8i»  to  1881  tlir  Kiin'liu.  diitrint  lui»  |ir»il<ii-rd  alxml  00,000,000  dalUra  of 
pild  aiti]  >iUvT,  HDil  ub-'iit  £2ri,0(Hi  toiii  of  Icitd.  llic  gn^ter  iMrt  of  both  Rtnounts  boing 
dvrivvd  froiii  ttiu  Uubjr>HiIl  Miiitn.  (I.  A.  L. 


(WM»  MISES  OF  OUAl>ALAJARA. 

Vi'aOT  iFor  Ja  la  Xava  tt«  Jaiiraqiu.  Proniitea  de  OaaJalnjara  (Ripa^ttfJ,  J9y 
—  AniBfeiitK.  Bullatin  <U  la  Saeiflf  Ja  FlitdnHrU  MiitfraU.  Vol.  XIII.. 
Sir.  3.  pp,  IM-l-iS.     I'laO*. 

Tline  mitust  am  lituatMl  ne«r  the  t-illag«  of  Jiulra({iM<.  in  lliu  Ativiia  dictnct  nf  lh« 
pTOTinco  of  liuiulalajnra.  at  a  lieij^lit  of  I  .-100  iiii-tnft  (-^StlS  fvut],  among  the  spun  uf 
the  (sundaruna,  some  :10  kitciinelrei  {IHti  milus)  fri<ni  thv  railway  between  Madrid  and 
8anBo«a,a»dODiDmaiiicaitRg  with  it  by  a  bridU-p^rh  only  (iuUI  is  rvcordcd  fram 
t)u)  diatrict  by  Pliny  thi>  Kldcr  ;  but  until  1870  no  M-rinni  attempt  mu  dmm]*  to  n-open 
Miy  of  tlie  old  loiiu^  In  th.it  jmf  r  tmtivc  of  i.lie  res(vM  Damed  Sktm  found  sonifl 
goLd  ill  ADA  at  the  aiicicTik  vrorkintrn,  aud  siueo  that  Liiue  a  ntiiiibiir  of  concn.-iiona  hate 
bevu  clAimed  iii  tlia  iicit^libourhoid.  Tbu  priuvitial  uf  tliOM  wn  San  Jusc,  IJIuJiforuIa, 
Sol  del  CutolUr,  aii<l  Nii«vo  liiondcVuncJiM.  Tb«ic  miiica  urc  d>!ioribi-d  in  tlw  prwmt 
paper;  tbetwu  fint-natnrd  mtnfulljtluuitbcreal.helnsr  in  aMUewurk.  Tbe  iiroeioua 
motal  occur*  in  fault- t-ein*  at  !bii  Joaewid  in  errtiiin  xu^eaof  ruvlc  ut  Cadifomla.  buE 
the  proKpect  of  llniiiiiR  it  in  1ar(;e  (|uniititii»  la  said  tu  be  slight.  (J.  A.  L. 


as 


OKOWHIV  OK  TASMANIA. 

A  t'kgneat  tteieriptiom  of  lAo  htamd  <(f  TMntania.  Jly  ih  Rrr.  J.  R.  Tlonsov* 
Woods.  Tr^nMcHotm  amd  Proce^'-gt  ttf  t\e  Bo^al  So^etjt  of  Victoria, 
Val  XJX.,pp-  14-1-llUi 

A  et^ncLiio  snranuir,v  of  Hip  wIioIo  mibjretv  Aftt^r  ddwribini^  the  ph^idAal  gtognphy 
at  the  uknil.  wtiicli  i«  tAxmi  37.000  «<|uj»re  intli-«  in  i>il«nt,  the  amIImit  raumentcM  tb« 
vnrtotii gctil(i|^ml  fiirniittipDcrccofCTiifnl  wiDtin  tt  in  tlw  fdlbiivuiff  urder : — 1. — Oranil*, 
Mynuilt,  and  porphyrilia  j/ranUt,  hi  dniiirxlon  willi  nhich  rrmarliAblt;  tin  ttflpmitji  tuiv 
bovii  fuuiMl.  i. — Mfilamorphir  roctM,  diioHjr  i|iiarUiti>ii  «ii<l  achMU,  a]l*riwliiif  %vA 
|mf«ii));  <niv  iii(n  tbi'  otWr  X~-Silmrian  «ndi<tnnm,  cU«-tl«t«c  ffrtU,  und  HllwtOBML 
Vviiii  iif  tmKi))!  "ovar  in  llw  Inttvr,  nitli  railcitc  tiitd  (|iiarl£  »•  xnag^it.  4. — IftrCKitm 
rockM  ara  doiibtdilly  rervrrvd  l<j  us  p"sriliiT  [in.iM.'iil  it)  TittinMtiia,  *l  tlw  buw  uf  U» 
Carbuiiifm>ii<  wriiM.  &.—  C^pw  Paltumnc  Carhv^i/fomg  [»iV]  rucki  are  vi-ry  pitAn- 
AvAy  <lpv«lop(<i1.  11i»  marine  f<iMlb  arc  i>f  duHdcil  Palaoo'tic  t.vpt'.  auuf  indeMl 
belAnfrtitfT  ">  KpMics  coinman  in  tliA  C^rhnnifiMYtn*  LimcalAae  *ent»  «l  ftriliun  i  but 
tbv  atpfCt  o(  some  af  Itie  fossil  jititntA  found  in  AnXm  alu-nwCing  tritlt  tli«  KiAriue  bed« 
t*  IVruiiun  (P)  i>r  Jurawic.  CimU  in  n)ur«  or  \e*»  ainiitduil  in  tlii«  •erin  thraogltaiit 
till-  i*liiii(l,  H>iii<>  of  Uic  witiiu  being  mora  rrcMit  than  iilln-rs  (h,  f>iT  imbuior,  \hrma  of 
RiiRnl).  "  bnt  Itic  TvlaliTe  prmitinn  hiu  not  hwa  ■wnmtcljr  workml  out,"  6 — (W- 
^lUtcroM*  SaniUtont,  i-eaviitblinif  tbo  llawlmlNirr  nick<  I'f  AnilrBlts,  (icciir*  in  tb« 
Oktinndx  diiitrict,«nd  wuUii»  *tuall  tuatLa  uf  v"*!  uiid  vnrljoiiKVW^  shttliD.  Tbi*  miM 
Um  uncvtiforniabl)-  u|iud  Wv  Cwd-Mwanrai  (Xo.  i).  7.  ~0rt«»M9nt,  m  «bwta  uf 
bier  ue  ilian  tbc  carbfnuooirtu  w^■l>(olM^  8.—  Trrtiari§  marine  KeA  |4ant  facdi  of 
Ulnoeiic  and  Plli^ceiif  okc 

Ttiii  »nUior  cnndnilM  tliat  "thecrtdcua  Ii  In  {ihvotir  of  TaAwaiiia.  Iik«  tM«lb-EuC 
Aufltraliu.  b«an^  dr^  laud  daring  tlir  Utter  |iart  of  Uie  iLtrnitxAt.  pvriod." 

O.A.L. 


HUNGARIAN  UUlLmNO  STOKES. 

(1)  Jtltnti*  at  ISNJ.iX-  to  Feker-KOrCi  trotulU  hrggtUiktm  i*  «i*  ArtiJ- IIrgyali4m 
HtHtilt  JSldtani  rr'itUttt  f*MMfU.  Bg  U  L6c«t.  FSldlami  A'..!foni.  J'U. 
XJr»pp.  lt)6-213,  triHoMjIfunfmint. 

Tlii*  i«  a  Tvp«rt  mi  llic  tiontofpcnl  Surv«y  of  tba  connltjr  li«twn>u  Utr  Mari-M  and 
tbu  Wliilv  KOKi*.  aiiil  in  lli«  Ara>l*Itcf;>-a)ia.  llio  fijlnwln^  rm.<kiare  «<irknl  inili^dia* 
criec  B«  btiiUliitf  t^ne«  nuil  for  1imu:~1.— Ani;lt«-BiMle*ltv«t  A|j>at«tek.  2.— OmthltB 
at  I'auU«-Hamcxlia.  S.— Kiiw  and  innlluia  sniuod  trraeutotW)  at  Paolia.  4.  -Ski* 
at  Kuvin.  murb  e*t<xfnvd  localljr.  6.  QiiarUii*  and  iinarUitv-grit  al  K«T*aiB4, 
Vilipn*,  and  A|^    G.-UwMi!  in  tlia  K1a<li»va  VaUej.    7-— Cin/sod  litBMkiM  at 

(S)  JeletUft  at  1883   ^»  niiarAn  a  PiUa  Ifnytfghrn  txtJt&x&lt  ftHl^mi  rtuUtm 
ftlpiUir^U     Us  Ub.  VukXi.  V,rnsvxxz\K.     Samr  pmUii^ni»,  pp.tia-tt*. 

A  raport  on  tb«  Ocolunrlcal  Snrwy  vf  the  Pllii  immnUlitOM  dktrlM.  Tlw  hOaw. 
lii^  tmIu  am  wwrkod:— 1.— Tbln-bcdded  Triawio  UnmlMie.  ami  for  ill  Ml  Umaiaf 
and  alao  tor  Um>  luiatifaetnni  nf  ecnwnt.  Tlti*  ocean  in  ibo  Samt-UMt  VaU«]r. 
2.--Tbc  Lindmbog  nndMlone,  murb  awd  tit  BodaiN!*!  tnr  *U-\».  lalcnotak,  «!•, 
a.  -  Other  fludalMMi  uwd  f<r<r  hfl(uw-bnildiii|f  cmp  tiiil  in  tb«  Immw  Waobtbny  aail  at 
KantAL    i.  -fiMen'  eb;r  uxl  liutwtutiv  fnr  burainfr  In  tltc  tMi^Uoiirbonl  of  FIdwm. 
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mON  MINTS  OF  PAl.H)»ALAI>E. 

Kote tur le yiitmrnt ilrjrr carfioif'if/ tte Pitlne4atii({f.    Bf  -   PtvniL.    Bullttindft* 
SitttiU  rf«  VlniHitrit  MMraU,  SJr  2,  Vol.  A'///.,  pp.  l-3i.  Platet. 

The  Pklm>Baikde  lalnea  Me  ntaatodot  Affjiudon,  in  tlie  Dcp-irtment  nf  Qnril,  nud 
■djoLti  Om  woU-knoirn  vrarkinK*  uf  the  Gmnd*  Coinlw.  Tlifj-  ilatc  rroni  Roninii  Umott 
wviv  oponod  out  on  a  largv  icaU-  in  ISIl,  f'.ir  tbirty-tu-o  ynn  ful  the  Taiimria  fiimMM^ 
and  wore  flnatl^  dnmned  out  br  tbc  Hivcr  Anioiiiict  iti  IS72.  Tbe  proewit  [xipor  Is  a 
<let4i.ili><I  report  Co  thi*  owiicri  of  tlic  mine  innde  tii  Llie  latter  year. 

Tho  ilciKUlit  formitrlj  irnrkiMl  rntwiiiti  of  iiini*  ntrutirird  miuip*  Oi'i^l aiding  a  black 
buid)  of  mofi?  or  Im«  Imliculnr  fonn,  inUTbrrlilnl  aiuung^f.  fonglouitratM,  cools,  and 
otLfr  !itn(A  (if  Cual-Mnaure  age.  Tlie  iraiiMoiio— a  njiatligiw  cnrboitatc  of  iron— la 
itml!  nf  ■nlininilArjr  origin,  wnA  in  dur,  in  tin-  aulhar'«  opiniDir,  to  intnnral  upriiigs  in 
Mtivitj  i)iirin|yt  lalcr  (Wbrintfirmiti  linina.  TtirnirlNiitaU'ciflnii  ncciiriiin  Inr^  CTyatala, 
and  aMociatnl  with  it  are  mrli  miiifimla  m  gnletia,  ijuartv,  bl«tidi>,  gi*y  coftpor  <m, 
clwavjlitv.  coiipCT  p_vfitw.  Iron  p)Tit««,  bmirnoulto.  (ilioli-ritp,  I't*..  ull  |>uiiititi(;  to 
g^jwrian  action.  The  dcptwit  i>  limited,  li>cnl,  and  littoral  In  clutractor,  and  cvidonco 
b  adduced  to  Bbow  tbat  tlii^  uprintm  by  wliicli  it  was  formed  weiv  tntcnnitteiit  oad 
obtained  Ute  inetallic  imginrilioB  wiili  which  the;  were  charged  from  -rin  TTiniini 
Aiintitiff  in  nidcr  ro<-kii.  AiuiIv«<m  ^vc  thr  fnllnwiu^  parce4ttftg«> :-— Clay  and  (|uartsnae 
Mild,  0"40  to  0-90 ;  i-nrbonntc  of  protonidc  of  iron,  SO-Zi  to  68^7 :  carbonate  of  prot- 
uiidcof  lime,  tmccit  to  21)1':  carbonate  of  prot oxide  «f  iaac;nenA,0^l«2't>l  i  nlumiiia, 
t'UU  to  GOO;  wati>r  tm.<X  ritrbiiiiaceouii  mnttei',  I'lfi  to  6'IG.  The  tutal  tbicknoa  of  the 
orv-beda  in  H  m«trc«  (46  f^'t).  U.  A.  I^ 


KIKOPKAN  IKON  OBK«  AND  THKIR  ORIQIN. 

Klud«  amr  Ut  pWaomiiift  melaUi/irtw.  Lf»  minfraU  ilt/rr  daat  I'teorm  Urntlre. 
By  KtEriTEy  CzTaZKOWtiKI.  ButUUm  ife  la  fiodf'te  de  i'lndiutrie  Siiueralt, 
sir.  2.  Vol  A'//f.,  ;»j».  267-38&,  481-S7+.  Ow/oU.nj  TaB/f.  31 /^»n»  la /**/, 
andfovrfoUo  Plates. 

Thi*  ia  tho  lint  |Mrt  of  a  genera]  trcatJM  nn  iron  ore  dcponlta,  and  dutk  cliicHy  with 
tbeir  mode  of  fontintioti  and  origin.  'Y\\f  varion*  otm  «Ti*  H^ncribcd  in  the  orilcr  of 
ibi'ir  Reoloc-ioaJ  (■ceiirroncc.  In-ginning  with  llic  otdmt.  Their  origin  vt  jciatnA  to 
tn <>  ciuiMjH :  tlirrnto-niluenil  •iiriii};K.  ari<1  therm D-iiiiiii'ntI  t^nijil'i'iiii.  ThruLi[^1iniil  tho 
memoir  I>p  Lapparcnt'"  r»oi'nt  (uit-book  nf  ({'■"''VliV  '"  ""'''  '■"'  '''<;  priiiL-i|iiil  Biitbtirity. 
Tlie  duuf  locttlltk*  uietitionwl  (mnny  of  tbom  illiiKtratml  by  iiia]iii  and  joctirmn)  are  the 
fulUiwiug:— 1. — Arehaon:  Sweden,  I.a[ilaiid,  Algvrin,  tho  Vnl  il'AoKta,  Caiinlhin,  and 
Hard.  S. — Cam&naa  .■  tlic^  Asturia«,  Bra/il,  Krivol-ltog  (Biistla),  Paxianu  (CHlabriu), 
Z.^Siluriait:  Thuringia,  the  Asturiaii  and  Oalicia.  Brittauy, Sogn!  (Haitioct-Lr.ireJ, 
S.  Ixmn  (Sardinia),  Vlvcro  (Siuin).  -t.-  Detonian:  the  Moaae  dwirict,  tbeETibcr|-af 
Slyria.  b.— Prrtna-Carhonlferou*  1  Dninin.  Pnlmcsnladc  (Oard),  OsnabfUi^k.  ICan*- 
fi'lil.  G,^Tria*Tic!  Alain,  Hi-jL*hgi-«,  Aiijac.  niul  Le  Vii^aii  (llitrd),  Italindlr*  (l.nM^rf}, 
AilliDii,  MoriHrt.  nii.d  Moiitgit"*  (llunU.  I^Mrimn.  '.—Jmrauie:  VrtkWf,  Mritain,  ftc. 
H  —CretactauM :  M^tnbief  (Doiabi),  ttic  Jim.  Ilaiilc-tlarnc  iiud  Mcti»c.  (TiLiiin[ui|*ii«, 
IUp  .itilpiincs,  Niirtli  Uutiuuiit.  Ditii)iliii)^,  llantv-Savoir,  otc.  The  lUuittv  tli-iujBili  of 
tlio  South  of  ymni'o  an-  ciescrlbwl  in  thi«  nitinL-aiuii.  P.— .Focrii* ;  the  Jura  and 
Brv**©,  Berry,  H'(>»t«rn  Krnuci',  tJowKj.  ItX — Uiocent:  Elba,  FilBInb.  Dilhan-.Suin* 
niorottro.  Cartbagena.  Grenada  (tlw  Alp;ijarra«),  lh«  Vtungua  < I'jrroni**),  Monte- 
Argtntaro  (Italy).  \\,—Flioee»*i  Bougie  (Algnn-'a).  Ibc  Ijitidec.  Scaiidinnvia. 
\2.—lgnf.ouii  roflct .-  MarbtUa  (Spain),  iht-  W.gw,  UigUo  I.  (Italy), e(e.       Q.  X.  L. 
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NEW    KCALAXD    COAL. 

(1)  OmUtPi-otpt^UtfCtialoteHrringittthemnii.     By  S.  Hbumsbt  Cax.    CotetM 

VMeum  oHd  Unthffital  Surety  of  St»  Xtalaad  KtporU,  Kal.  XVI.,  Wttttmj/- 

ton.  I'mi,  pp.  lU-ll. 

Acconiilof  BU  exftiiiiinlioi)  of  t]H' dUlmt  i>f  tht  Wlua,  AiKkland.  KnrtU  UUod. 
UMltf  in  i:uiis<v|<u-iici-  of  co*l  bnvfug  be«ti  ri-tKirta:d  us  present  ilixre.  N«*Uftnd{i»tclw» 
of  coal  witli  rcRulii*  tif  brekcti  jiUiiU  du  «ooiir,  bnt  uever  tnnrv  tli^n  a  frir  Inrhe*  In 
tUsktiMs.  Theac  depoilu  an  i&  Ltiwer  yiioctne  heAa.  Ko  Ciml-M(«*urci  were  found 
In  lb»  ndffhbaarluMxl,  nnd  llu^  nportcr  think*  thvre  U  no  pnxpcet  of  a  vrotkiUe  teaoi 
of  coal  cror  bung  mtt  witli. 

(2)  0»  fir  »<i-talUd  ITiefs  CoaJ-JlrU,  i«  «<!   MaUern    BHU,    Camltrhury.       Bif 
Db.  Jnirs  Ton  Haadt.     &iMf  ^iii/tcaftM,  /V)-  IG-IQ.     TmtJlffKreA  im  fr^. 

Tlib  eoAl><«iU  coivdiU  nt  ■  snull  ttutller  of  CKtacoo-Tertfauy  ooal-bcarlnf  rooki. 
eoitlkiniiig  itrvml  Mniall  w&iitu  iif  bri>«-ii  cn»l,  which  lure  hrcii  kiiotrn  will  wurkMl  fur 
tomv  liin«,  nnd  om-  mmid,  10  fi'vl  6  inches  thick,  otil^  r|nit<^  rM-.cntljr  diacuvmd  mad 
Hbw  RMrdcd  for  the  fint  (ioK-.  'Hie  thin  eooli  bad  bc«ii  found  to  ehaUffe  io  ehu«et«r 
Mid  becAtne  nnthrocitic  in  &  Mrtoii)  dirccUmi.  The  am»t  of  llii«  altMvlion  i*  now 
pnived  to  Iw  a  drkc  (if  ninjucdkliiitLiI  dtilrritr  nbonl  IH  feet  lliick.  A  mcaaurad  — rtjon 
of  th«  c«al-baviiig  bnl»  T>  (pT«»,  >1inin-i»g  tnii  uatill  u!±mt  tit  &ll«r«d  cxaU,  bMtdoB  Uw 
thkli  mmm  flbow-wriitk'iiMl.  An  an»]jr«!«  of  the  Uitvr  ;loIds  tl>e  fuHowtn^  pvr- 
eniURCtT— FiuO  curbuii,  43-21 1  brdro-cwrbda.  24-991  <rn1«T,  2^-79:  and  wb.S1}l. 
EvKponilivc  |x>wi,T,  5'tf  lb. 

fiffwn  in  text. 

lluM  o)ul -field  rtnCclutt  frutu  vMtX  to  cout  mtow  tht  oortfa  of  tba  Avckluid 
Pravincinl  DULHcl.  wid  ia  ttam  alt  to  twaoljr  tBtlM  in  br«adch.  TIm  ledimenluj  racks 
of  the  Tt^uw  uv  lu  follows  i— 

Cuktacbo-Tbbtuit  Gsorr. 
(a)  Onj  marl*. 

(A)  01«Unt  and  Wrkit  P«m  •Imic. 

(e)  FuMiidal  f^wtuNUdx.  < 

{d)  Ainuri  liiiievtiMiv,  dutlk^marli,  mid  clnlk  M^tbout  fllnta. 
(•}    M»rly  ^Twnaandk. 
(/)  hlMul  nnd>to«i«  (reiMillaii  bvh). 

f^)  Black  irrit  and  coal- format  Ion.    "  Ticaa  lida  1i«  al  the  bue  of  tb«  aarie*,  and. 

iui|aKt1x  eooskwwmtv*,  Arc-clajs,  ftnd  eaa)-iMUiu»  \\a\*  aa  arenfv  lUiek- 

ncH  vt  50  ffut.    TIte  ihickiHiBi  i^f  tlMu  btMb  ir  wrj  wlablr,  bela|[  boS  « 

hw  fout  ul   Kaitin  and  in   mhihi  |Mrta  I'f  ih^   tfawakawa   mliWt   wtiI1«  at 

Hikunuiiri  Umni  l«  «|ipatviitljr  a  OMiaidrrabljr  ^naler  tUekllMa  Umb  Ih* 

avnrage  hero  jpvni."     (  Pagw  1 17)- 

ScctiiMU  <if  f>mr  dlamiMid  borinif*  *ud  imm  Rluft  U  Kawakawm  are  givan.  and  ahuia, 

in  the  lirit  c*t^  no  coal  i  in  th«  wcond,  two  teaoM.  uw  6  Inehn,  and  tba  otlwr  t  kut 

Ihifk  ;  in  the  third,  one  tfxa.  1  fiMt  3  iuch«s  thick  :  \a  tb»  frnirlh,  on*  Mwra,  I  looi 

Ihtck  :  and  in  the  ihaft.  thre«  warn*  of  hard  c>aal.  4  fcvl  S  incliM,  &  frvt  9  incliM.  and 

£  f*et  0  incbea  thick.    Tlie  acclian*  all  rwuih  tba  Dwonian  ilatM,  which  t»fu  Uw  ftnr 

a|ioii  which  the  Crriacvoni  o^ial-biwiiifi  bed*  mt,  lh«  defithi  bring  SMt  MVt  Ut-  l$t, 

and  229  fnrt  rMpntivvly.     The  *ba.U  ww  iniik  in  U7».  O.  A.  L. 


ORE  8EEKIX0    WITH  THK    MAONBTIC   NEEDT.K. 

Kl  Xagntfiimftro,  Aparaio  p4tra  In  inrtrtigacion  lif  mtmeraltM  toagnHteot  y  pro- 
ttdimfento  mpleaJopor  rl  I*rofeaer  Thalta  f*e  la  Vnirtnidad  tie  Vptala  e» 
Sureia-  Bg  Horacio  Skktiboi..  &/«■•'*/«  .Viinw«  y  Sfttalirfka,  S^r.  C, 
8a  Epoea,  Vol.  III.,  pp.  2,  3. 

An  account  of  Prufcwor  Thal''-i>>  Mo^nDhnnoter,  a  magnetic  dpc<U«  hi  xupcDdrd 
u  to  be  eapnUv,  «-it1iiii  ccrtuii  limits,  of  Ijuth  v«rtlc«]  and  horixmiULl  niatlon.  Thii 
inttruiuDnt  I*  BpcciaUr  dcvUi-d  for  the  lUtcntry  of  the  po«iCi<m,  flhaite,  and  flcptli  nf 
niKlorgroutiil  nuwc  of  nuLpirdc  ore*,  and  i*  chiefly  uknI  for  *-arctilMji  for  lU'ixwiU  of 
niAj^iGtite  in  the  Arcliran  t^vlf  "f  Se  nnlinftvia  and  NctIIj  Amc-tW.  Hj  tta  im-aii*  tbu 
following  nUHt  important  lati'ii  liaiv  1h:<-u  nrrircd  at; — l.^TW  jiriiiripnl  nmx  of  ore 
will  bo  tact  with  at  Xite  pMiit  iif  iiitt-m'cliiin  of  the  uiajf^ictic  larnilinii  (<,«., tho  itniii^lit 
tine  j'Oiiiin^  tlic  [uiut  ttf  maximnni  ami  that  of  muitinnm  df>viatii>n)  and  tlic  nvntral 
tine.  2.— Till-  dUtahcc  frmn  tlv  lUTiHri?  tn  (he  c«iitre  nt  tl>i>  miiM  of  ore  U  dcpuble  Uiat 
bctwMti  the  Bsld  pniiit  and  Ihtit  at  Miinltumn  tll^viall(va. 

It  U  pcjutcd  out  that  «  iho  una  of  iiicld,  c»|>ta-r,  liu?,  etc.,  uo  ofton  M»ociat«d 
with  tlio  msgnvtilff  dopo«it>  tt  Swadon  uiitl  cUcwhero,  the  Msgngtonutur  cut  b«  itfcd 
in  Rareliing  for  the  fonncr  u  well  m  for  tbe  latter.  0.  A.  L. 


UNDKKGllOt'Nl)  TEMI'KKATITRE  IN  THK  AUUtERG  TONNKU 

(I)  Utbtr  dit  WUrmntrkMltt'nt  drr  Ottttitr  det  ArlbfrgtunntU  naei  dtn  Sn/lach- 
lungtn  dtt  Eerrn  k.k.  Obtri»sen<turi  vitd  SeetiOfuleittri  C.  ITajpwfp.  By 
H.  B.  Vox  Kontoy.  VtrhandlKn^tn  der  k.  t.  ffevtoffiicien  RtiehiSwtaU, 
1884,  pp.  333.  334. 

(J)  Vthtr  die  WdrmtrtrlMtnUn  in  der  Otthal/la  det  Arlhery-Tti»ntU.  By 
J.  WAOiiBa.  Jakrtiuek  d«r  k.k.  ffeoloyiscAfM  Rriekaaiutatl,  Vol.  XXXIV,, 
pp.  7-t3-7&0,  KilX  TahU*  and  two  FK^nrea  i'm  ttrt. 

Tho  rwolt*  of  GUV fally-ot inducted  obMm'utioua  nf  ti.iH|)cTWturc  of  olr  uid  rock,  tu 
the  Mfltem  half  of  tho  Arlbcrg  Tnnnol,  are  ^vcn  in  a  Tablr,  froiu  which  tlwi  fcllowin^f 
roGl(-t«]iipentaf«a  tt  every  100  mt-tiv*  in  dq'th  (ICIil'l  yards)  ara  cxtnctod:— 


IhlAh. 

TWaptntuM  af  lh«  Bock. 

OcWm 

raLraalMii 

MMm. 

Ow 

o«» 

100  (32afnel)               

sa 

-     *7-0 

200  (U'.ort«u 

118 

<=      633 

aoo  (08if.-«i; 

12^5 

-     M-4 

4U(J  (1,312  f«ct} 

18-0 

-     U-4 

aoo  {1^10  frBt) 

13-3 

-     &5fl 

„     (fiirthpr  from  tlw  month  uf  tlio  tuniiul) 

16-1 

-     Ml 

eOO  (l,«t»feiCl)           

167 

-     60-2 

.,    (further  from  tlu)  uinutli  of  the  Canni'l) 

HJtJ 

-     6IS 

.,     (»till  fm-tliff) 

ii;-t) 

-     60-8 

700  (i,ZSWfwi)           ... 

171 

-     83-S 

H    ffiirtber  from  moatltj     

W4 

-     fi5-l 

From  th«  abor*  an  av«rag«  in«rMM  of  Leutporaluni  downwuda  of  Iron  077"  to 
0*06^  V.  per  100  fe«t  inaj  b«  iDfmml.  A  Mction  thawing  the  curre  of  the  midrr- 
fmond  uothena  ii  ^vcn.  U.  A.  U. 
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BKl^lAN    PlIOSPHATKti. 

J>4tovrtrl»  it  Oittmmtt  dr  Piinphalr  dn  Chitwr  appartnanl  d  PHagt  JjvHWm, 
dant  ft  tout-tot  de  fc  rtth  df  Rena<x  et  damt  nlui  de  la  rtgion  dt  FMk^.  By 
fi.  DsLTAt  X.  Anwalft  de  fa  Soei'tJ  OivfogijM  dt  litl$iq»a.  Tot.  IX.,  Mfm. 
fp.  270-29 1. 

Tlig  chiuf  flbjed  of  the  paper  b  to  reran]  tlif  disrorery  of  photphatic  noJnln  in  tba 
Ypmiao  (Koceno)  b«<ls  iu  tkc  ntrigtiboiiThooil  cf  Ki-iukii  and  FliAMq>  Sercnl  biwIjmi 
arc  jtIvph  xlionin^  Ibc  ]>orcontagc  of  phft*plioric  acid  to  lie  from  lOSa  tn  S-l'oa  j  but 
notnitliniuiding  llic  lit^  Ana  anr  which  thuo  nndnln  am  Mid  lo  occur  at  tbia 
geologiMl  biirizuiitlieduoovrr^  !■  *lst«d  to  be  lU  ]ireienl  o(  nn  oomiiut«i*l  inportWiCA 
A  UBcful  tiiblc  it,  hrwcvrr,  ftp]icn(U<l  to  tb«  niciiKiir,  in  irbich  are  rntci^,  in  atnttl- 
gni]ibiml  order,  nil  Hid  knomi  pbcMphalir  de|N]«ita  of  liclgium.  Thi«  infurauktion  Vomj 
he  Miimiuirii«d  &*  fnUowa: — 

a«okistMl  DiiMata.  noipkaUa  DapotHs. 

Qiialtmiarir  IJcrtrcd  ikodiilia  tn  f^vrli:   Hffihaji',  Uolnault.  and  Liinlntrg. 

ToDftmii  ,.    N'nd idea  (oft vn  iniatAken  for  mptaria)  ;  lianTsinandtiruul-SpMiam. 

Vpntaiaii  Nr«luU-<  !u  tbv  2immmmtiU$  pfatmla  t>«<U  and  th*  nudcriyiof  dk^t 

Vimi.  LoiiTKiD.  Bni*«clfi,  Vlcbevq,  Itenalx.  and  OrajsmonL 

CrcMevuui  .,.  Contflnmcnttcs  {;Kr«i/<a^H»)  <if  Ma]i'<({ti«  wmI  Pr>;  coproUUbicUaf 

MiM-striclit,  etc. ;  brown  <AaAV  of  Cipljr.  Morin.  etv.  i  vhalk  gf 
OlMurgi  luarlof  Autri-p|H>;  KurrbiipynilitenMrkt  "TMrtla" 
of  Toiimui  I  Wcnldcn  (f).  selvmgca  of  mel/HMnvoM  v«itu  M 
Dkcleii,  and  in  ^tll^-  clay  wltli  llmonltfl  of  Xh»  UIM  ■■•  M 
ItaniL-lut. 

Junnic  ...         ...  Lim  nf  Lamnrtcan,  Uont*Qninlin,  HarmrakMnrt,  (U. 

CarbonifcToui  .  Small  globule*  Id  a  ebail;  carenuxia  mdc  In  tha  Ovbonifwooi 
Limwton*  at  Tm^.  O.  A.  L. 


NOKTH    14PAXI8H    OOAL.Fiei.[ia 

MtMM  dt  Saitia  Ama,tH  Atturiai.  By  WlXCKSLAO  OoXZAUZ.  Reritla  Uim^ra  y 
Mtialirsiva,  SMt  C^  3<i  Sfoca,  VqI.  UU  1B88,  yf.  11-13,  S4f47,  ftT-BS, 
6K-6(L 

Thr  ttenlA  Aha  luinM  in  the  Atturiiu  an  *itnat«l  mi  IcjIIi  aidA*  nf  tbo  rivn-  Nalon. 
f rum  Saiua  At»  IiUigroo  to  ivtsax  L*  Pula  de  Laviana,  atid  tuui^riw  a  lar]gii  tmvt  of  ouuntfj 
to  the  left  at  tile  river.  Tb«  CWI-Hcaaorm  ucrupj-ing  Ibli  dUtrict  coiuitt  cUdAj  tJt 
•andatonia,  ahalca,  aiwl  «itic«»ua  conftbvmontlc*,  boddo  eoal  aaam^  TIikm  b«da  av* 
niiMb  dbtiirbed,  «niof(iiTi«<«  Ijilntr  in  iii>dnlslitig  ftUa,  MnvtlmM  In  aiitrular  «%•(«(». 
There  U.  ncrwver.  an  unconfcnatt;  IwtwMn  Uiat  piinkpti  whkli  eivpa  ost  aptiii  tlw 
rigbt  flank  and  Iba  atmla  on  llw  laft  Oaak  of  tho  LangrEO  Valtojr.  Tbna  dlri^ona  of 
the  Coal-UMiDrts  an  rtongniaed:  a  lawcr  une  Ijriug  linmnltatvljr  npoa  Ckrfaaiiif«iiai 
Umeat^iua  bnla.  a  inidiUe  one  very  rvpdartji  Htratidrd,  ami  an  u|>(«r  maab  dtaCatWd 
atid  C4iiiUiTt«d,  Tbc  mark  (heiutetit^  arc  V4t;  itrcgalar,  innch  gtrcn  to  npU  tfai&uidg 
and  thickeuiiig,  oftcu  aplit  np  by  biuult  ol  varyiag  tliicknaaaca,  abd  ofUn  r*-aulUnc  iB 
iliort  dittanoea. 

Tbp  iMncvaiiini  IwtUl  bj  tha  Santa  Ana  Cocnpan;  ba«  an  «tv«  «(  SASI^IS  bavtaraa 
|8J)2S  ncrw)  and  U  dUided  into  Mvcn  iteclloiH  for  cnnvmWnca  la  wnrking.  Tbw* 
an) :  N'o-  1 .  (in  IW'  rii^liL  bonk  vf  ll>c  Xnlon.  betwvdi  iW  Yillsy  uf  Irii  C'rui  aiid  tha 
Pcfia  Mvriuca,  «itb  uIctri  wauu,  Uw  arenfe  IbirhnirM  of  widih  ia  4D  arniiiM'tn*  (tt 
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InchM).  Thin  M>cttou  ii  474'S2  ht^ctam  (I.1S6  ten*)  in  extmt  Vo.  2.  oF  I2SSS 
hcclnm  (10713  ncrc«)  CJimiirUM  tlio  mine*  of  Sunla  An&  proper,  tli*  Jitliucii, 
PriaiTiipnt.  I^Ennii.  Mntiicm,  Cnxulnm.  Viii-Ltn,  Kalln«u,  Brazilian,  Kmlniin,  ntrncTslft, 
uiul  Kliirlilii  mine*.  Tlicr?  nre  itt  Itntt  twcrtj  mmiiib  wilh  an  Hverage  tlilckiieM  of 
60  to  70  wiiliinctrc*  (23  to  28  iiidn-s).  X<i.  3,  of  "CI  Ijectarw  (1^10  norw)  comi'ritn 
the  Vslk  do  CvTocuila,  ina  Aiidr^  do  l^inorv*,  Niiifti,  Abundautv.  und  On  V-ri) 
C^uaKdld  ninoa.  Hero  tlion3  arc  forty  distinct  Hrams  ot  cmtl  with  aii  avurn^  thick* 
iiewi'f  70  ecQtlmetreR  (i»  Inches).  No  onsl  ha»  yvt  bmi  vmrked  in  this  divixion. 
No,  1.  nf  1K7'7Z  hectare*  (4693  nora)  coniprlan  tbo  Mfttklili>.  I'ilar.  \'nlriitina. 
Trinnfo.  AliLniicdo.  I'loriiia,  nnd  Antopti««t«  minM.  Twcuty  two  iK»n>i  an  kaovrn  in 
thi«  »Mtk<n.  75  ccn(ina<L-1re>  (30  inchm)  tliicli  on  an  nvtrug^.  bnt  none  lia«  .?ct  beea 
v'urlicd.  Nos.  6,  (^  and  7,  tugt-Uurr  of  IfliS;  hc«tar«  (4'S86'4  acre*)  art  not  ao  fiiUj 
di-icrib(.-d  us  til n  oLIhti. 

Thi?  onnl  it  bitiiuilnau*  and  dC  (frxid  ijiinlity.  Deducting  (1*01)1  2S  to  SO  per  cent,  of 
tkeaiLioniit  iirvii'iit  in  tliu  coal- field  for  faults  and  MtUer  ob«t&cle«.the  aulliurMtiiuiitM 
t)iat  (hurc  ivroougli  coal  to  yield  au  outi^nt  of  110,000  toiiKinir  oiiiiuu)  fur  an  nnlindtgd 
iiuoibv)'  uf  yean.  Above  the  valley  level  ulonv  «uc1]  aii  aiinuJil  output  cuuld  conlinua 
for  more  than  one  hundred  ycun.  With  a  jjU  in  the  Santa  Aim  mine,  an  addlliuual 
prudnction  ot  iiO.OOO  timA  for  twciitv  yMim  v  onld  be  Icisnred.  0.  A.  L. 


tlKLDTAN    .'klANUANKJtK    DtCI'llSITS. 

Stir  ffl  SAodwirotiit  dt  Cheeron.      Sg   O.    UsiTAXQrK.       ApmaUt  itt  la  SociM 
Qfulosique  dt  Stls'^nt,  Vol.  2lI^  Free.  Veri.,  pp.  Mii.-hn. 

Triala  liHrr  li««n  rvcmittj  mniU  011  rertaiti  f«Tivi>inaiigttnMtfpmn«  bedjt  iit  Ibv  neigh- 
bourtiixtd  (if  C'lk'V-iMii,  ou  tLclvfl  Iwik  of  llic  Lienttf.  These  depot!  ti  occur  in  t  ho  upper 
portioa  vt  tliv  SulniiiLii  (Camiirian)  oytlcin.  In  the  ^■oncwiciu  at  BiorlruK  a  bed  of 
uro  1'20  metres  (3  9  feet)  in  tlLJckiiuss  faoA  bf«n  proved,  eonriating  of  riiodochrocita 
and  bandwl  qnarlE  or  jasper.  Pirked  speciiaeiis  of  the  formor  mineral  liava  yielded 
7&  and  84  per  cent,  rrf  ctvrbonutc  of  nukngntit-w.  AnaLy«es  niadc  for  ci>inmcrnal  pur- 
poic*  of  i)re  from  dilTercnt  pointa  in  the  tame  cohtomioii  tliow  the  following  percent- 
age*:—20738  and  1G-00&  of  iron,  20-M2  aitd  2;;'8;<]  of  uiiujf^uiiMe,  OSlO  aud  0-202 
of  phcwphoru*.  \titli  traoM  and  ODOti  of  mttpbur.  (1.  A.  L, 


MBTAMOHI'lltSU    tX   COAL. 

Svr  iia«  traiiifiirmstion  rtmarqitahle  d'un*  enuehe  de  ^omUU.  My  V.  WAmrvr 
Aunalet  dt  la  SofiM  Qfotugiqve  de  Btigiqvie,  IW-  IX.,  Pnc.  V9rb.,pp.  xw.~ 
xtrii. 

A  n<itr  rcUtin^r  t'>  tli(.<  Iltii«i«ii  erial-tH.-nin  Hi/rkvd  in  the  (Jrand  BuiMou  CoUisrj  il 
Iloriin.  I'liiii  iivain,  one  nvctre  thick  (33  fuet)  CDntiuii*  «Li  moguisod  dirinana,  of 
which  the  fifth  (the  luweit  but  vue)  when  iu  it«  uonnal  MaX^  coniiita  of  OIH  inetra 
(O-39  hiehe*)  uf  Uack,  conii»ct,  e&rthy,  jut-ltko  carbonftoeooa  band,  locally  knnwn  %» 
gayet.  This  hand,  in  a  certain  [art  of  the  eollin-j,  ia  replaced  liy  jilmlorit^  over  on 
arc*  bO  metn-s  in  leiif^tti  by  If)  inelrr*  in  brcudlh.  Hie  IhiokneH  of  the  Wid  reiuaiu* 
the  same,  and  the  ri-al.  nf  the  iu.-:tui  i*  quite  uncbaiiged.  Tlie  gihulttrllr  uccura  in  thin 
ivliile  r>>liHl>;(l  iKteii  iiitercalBti'd  nilh  bla'ck  ■huli?.  >ii>  vxiilaiiation  of  tlio  ultcratiun 
deacrtWl  t>  attempted.  0-  A.  L,. 
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MINEHALJ*  ASSOTUTED  WITH  DIAMOND  IX  BRAZIL. 

(1)  IMicia  rtiatxra  a  al^una  miiuraff  dot  eaiealkoi  liiiimanii/trtMi  eoiUrnJo  »ei4o 
pAotpiorifo,  aiwmiint  •  omini»  Itrra*  rf«  famHia  io  etrium.  By  U.  OoiClUC 
A  »naf»  do  Eteola  dt  Minai  de  Omro  Prtio,  Ko.  3.  pp.  td7-S0S. 

(8)  Katudodo*  mimrraet  tfmr  arompaniao  o  dCamamtf  majatida  df  Saiahro,  fra»imwiA 
dv  Bahia,  Braxil.     Hi/  II.  GoBCXtx.     tfamt  puMieattoa,  pp.  2X9-337. 

fhe Kcnud  nf  UiCM  )wpm  U  a drUilcd  wcount  u(  llif  niuwmli  found  nith  diMnond 
in  tlie  hlinoi  nf  Sojoliro  iu  the  jirarioL-e  i:d  Bahui.  Ttic  wiubiin^  from  thi*  district 
difF«r  vi>ry  iDfttcridlv  In  CDm|Ki«it)>in  fmtn  IhcHO  of  inort  oUier  diamoiul  rrgtont,  inor* 
eapcciall;  hj  the  uWiico  of  Uw  oiUIm  of  titanlnin  (ili*  affnlhiu.  errieoriat,  ftnd 
eaptito  Je  eiumliQ  of  the  minora),  nf  the  hjrdtstMl  cerifnvia*  jihoxpluU' of  *laiiiin* 
(/odm),  uid  of  Uic  toiimiJiline  roclu  l/fi/tnv)  to  comnun  ut  lliiuiiantiiu.  ltagac»iii« 
etc.  TLv  iDiuonljt  «nuiuontod  art':— I.— Qunrbt.  2.— FliuL  It  wu  tli«  pmeiiee  of 
fra^nctit*  of  tliU  funn  of  lilic*  which  fint  n(tr«ct«d  miner*  to  Lkc  Sabntda  clan  ■■ 
likrJj  tu  W-  (liainnnd. bearing.  8. — Honaiitfi.  4.— Zircwt,  n;j«la]«  of  which  were  at 
ftrat  roittaken  for  diamond*  lit  iiwxperieuced  minun.  fi.— Altiuindiiitii  garoet.  fi. —  Hia- 
xlime,  far  1m»  abuiidatiL  lluii  in  tbc  Jrqtiilitihuuba  dianxMid  dcpwiu.  7.— Stan  roll  t«, 
tivideailj^  dtrivcd  from  tine  oiic&sclusts  of  Out  lumiiDdJu^  cvniitr?.  R. — Corundutn,  la 
vtrj  •null  (juaiilitT,  lint  Iiu]x>rtaut  to  notv.Bince  iu  Iiidiait  is  invariably  fonnduMwiatad 
irith  diamond.    &  and  U>.    Ma^oEitf  and  ilnjetiitt!  in  small  (frainii.    11.— IroapfrilM. 

The  "fttaa"  meiitiontd  abnvc  m  Win;  eomiaoH  in  other  Bmdlian  dianaad 
<Ir|naitB  arc  fidljr  de«oribcd  in  t\t»  tnl  |nper.  0.  A.  L. 


MINERAL    IWPOKTB  AND   EXPORTS   OV  SPAIN. 

Imporlacionet  jf  »porf«etoi*M  dt  Etpaua  en  1S83.    Srviita  itimera  g  M^taliftiem, 
Siria  C,  9a  EpaeA,  tot.  Uln  ISSft.  p- 13. 

Tlie  foDowtn^  funiinU7  U  ntraetcd  from  the  Etittdistia*  cvmmi^l  d*  Etpaia 
ten  tb«  jokt  ISSB,  pvUisliad  I17  \ha  CiM>t«nt«  Auilmrttiet :— 
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mCKBL  AXD  COBALT  IN  SBVADA. 


TIttU  ON  a>  aftrvrrfnrt  bf  Siekfl  and  Cotxdt  in  Srrada.  By  A.  D.  IIODOM.  3rii. 
Ti^Mtatttood  of  Ikf  Amerieam  liulitute  of  ifimin^  SitffiHt«it.  fPap*r  read  im 
Feimarv.  IHSh.  <idr>aite«  thttttj,  2  pp. 

The  minml  dHcnb6d  U  nmpftct,  thlnin^,  nnd  black,  nnd  ftppMin  ta  be  ft  chrjio* 
colU  C'mtitimnpniclcFl  mnri  (ohatt.  It  vru  fonnd  AMncinttNt  iirilh  copper  Rilimtc  and 
cl&y  in  a  vein  of  rjirbonatf  nf  copper  worlctd  in  187t>  in  Ludw%  luid  Carter's  mine, 
ntar  Majwii  V«ll*jf.  Eimpralds  Countj,  Nevada.  With  tiia  bUck  inin«ml  occtirrcd 
Rome  no>dt«-Eciraiod  crjsl*L«  aba  mntiuuluf;  cobalt  and  nickel,  twt  no  traon  of  cnppvr. 
Ans^fiea  bj  Profowor  Coninull  anil  Uia  author,  Accrnnimn;  tha  pApvr.  O,  A,  L. 


POBTSt'H'S  SrSTEM  OK  PASSINM   TUHOCOH   WATER-BEARINQ 

STRATA, 

(1)  Ablr^fnt  roa  Sek&chltm,  ikArlSehtrn,  Slrefkrn  umd  AanrAacittmmgrm  alter  AH  im 

«cwH^mn>A<a  mml  •rAwiWHieiirfrn  Otbtrgt  ditreh  Oe/rltremtatrr*  denethen 
mack  drr  mttkode  vom  11.  Poftdcii  sm  AM^itrtttttew.  ZtilMhriJt  Jkr  ctat 
Btry-,  Bitttn-  md  3aHM»-iwni,  IV.  XXXI.,  p.  M& 

(2)  Pnefde  Poetteh  ptmr  le»  traeatix  i)  fair*  ttttut  f«  terraim*  oijal/irrM  par  la  i»b- 
sJtatio:     RutMim  dt  la  Soeiflf  de  I'Udntlri*  MitUralr,  Val.  Xill.,  p.  &83. 

Thia  sjttotn  ci>ii*iat«  of  tnin«fonniiip,  \iy  frccdiig,  qoickaaiub  or  wal«r-lKnriuK 
niiu  into  iolid  lilr«?lt.i  of  ite,  tliro)i|rli  which  tlip  piU  are  •mik,  Th.*  fraten  xon«.  most 
bo  of  audi  cxU-ibt  tlmt  (Inriiift  the  Hliikiiiif  IhiMv  i«  ati  aTtirii-tuI  wall  which  fvriaU  all 
exl«mal  ])r«wiigri-.  In  tircrjr  Kprnal  cii>e  rareCul  cuatniiuilion  i*  ri<ifuiR<d,  bj  ineaiia  ot 
boriiiga,  ot  tlic  thicknun  ot  tine  stnta.  aud  it  w  aveettary  Ui  calcuUt^  tli%i  thickncaa  to 
Iwgivent'ithcvrall,  inoi^rtliaCit  may  ufuljnaitt.  vi>ln.it<ly  itipntiniiNl.  tho  pnmiina 
produced  during  thi<  niikiiiR  uC  tin-  yil  and  theromoral  <\f  the  di-'in'i.  Tho  converaioa 
intA  ice  i*  ^tjuvud  hj  iDoutA  nf  a  aurim  of  tnbo*  sunk  iniA  the  stnta  ta  be  rf^Mvcd, 
«)id  a  FtM^iiiig  mitture  u  puaed  conCinuuu&ljr  through  the  fAfe»  until  the  openttion  ia 
completed. 

The  method  hat  been  *uci%«*fiiU;  apt^ied  ta  a  diaft  nnki'iR  dcw  Solmeidlinson. 
Thti  shaft,  nf  rtx:tutigiila['  form  (11  f(«t  bj  16^  feet),  ww'iuuk  through  ordlnarj'  »tr«ta 
for  the  tint  111  fcwt,  and  waa  mily  u-puratn)  frtiui  the  oodl-meafurwa  by  18  feet  at 
qiilekeaiid  full  i>f  wator.  Attiiniitji  wi?Tcina(t  to  n-uwH^  tUi-  lii|iiid  iiiaM,  but  tlieyliad 
been  >uf)«iidc«i  aftrr  I  tuvX  hail  tioon  potutrtttwl.  A  1y)r<>lioh>  had  been  made  in  the 
oeutre  ot  the  pit  la  tlic  fln>t  conl-wmi,  and  this  allowed  the  pawufre  of  a  continued 
flow  of  water. 

3Cr.  Poctxcli  tbeu  cuok  the  ulnklne  in  baud.  Tweuty-throc  tabea  of  I5|  iiicbea  iu 
^UHter  wa«  driven  into  the  nuuland  about  i  feet  intn  tbo  Mam  of  Ii('n!t4.'  nitnatc  bulow 
it  Tlwlaiircr  end  of  each  pipe  was  carrfulljr  closed  ;  pi|>o«  of  l^  tneh  indiaiiiptt!r,<>}io)i 
M  the  lower  end.  were  pk»d  in  the  tubes.  Tbo  freeiln^r  «<'|titi<in  wba  injected  into  the 
snaUer  pipes,  and  paawd  tlnvm^h  Chdr  lower  efuU  into  tlir  lar^-  tubvs,  and  aneended 
Into  tbe  nmx  between  Ihe  little  intvmal  and  the  largv  eiterua]  ttibea.  Ujr  thii  dumu 
an  extreme  culd  «ai  coiiip_«i-d  tu  tlii.-  uitid  and  water  in  omtart  witli  Ihe  i^pui.  The 
lulxi*  and  ]iiiw'«  wen'  i-oiintictwl  tiifjHllinr  and  with  tbt-  frrviing  ntacblue  pbu!«l  on  the 
VTufoce.  Tlie  ■olution  wa«  injm!t*d  by  tuoans  of  a  pnnip  into  tbe  duitceiidlnp  column, 
and  WM  thence  distributed  into  tlie  twcntythnw  tnbcs,  wbmice  it  reached  the  rlaing 
Dolninn  and  returned  to  tbe  freetlng  machine.  The  freexini;  machine  uaod  was  one  d 
Cantft,  in  which  inteiue  odd  b  prodoced  h*  the  dl»tiUatioii  of  ammonia. 
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The  lomrinfT  nf  tlui  hnnpenttire  lu  the  Mnd  WM  otMCrved  hf  SO  t)lcnrK>tnet«r*, 
placed  ftt  inLiMnili  over  tlic  «rc«  nf  tbc  {lit.  Tho  average  tmupenttUTM  ul>*pnr>tl  ur 
conUioed  in  the  (oUnviiig  TnbW.  TIm;  fignrut  for  Julj  8lk  gi**  the  haiMl  latn{w»- 
tont  <rf  the  und  uid  air ; — 
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The  low  t«fniwmtun  nf  the  air  u  Che  linLtom  of  ibg  pit  wsionlj  fbind  whcD  moMsrvd 
imnediatdj  af(«T  d<fMndiiigi  ihr  t«ni|wratiir(>  fmb  ftfterwsrdt.  owing  to  Mm  hcM 
giren  iifF  hy  tlio  bod;  of  tlic  ob>«rr«r.  Oiiring  tbc  •JnkiBg.  wl)«n  VMnf  UU9  trtn 
miplofrd  in  the  bottom,  the  tlM.-rmo)n«ter  BHUalljf  stood  at  Xf  or  31".  Tliia  dogTC*  of 
Nid  liad  iii>  ill  ftftd  npon  th«  workmmi,  but  nn  tbo  contnuy  atmnUtnl  them  to 
great«r<>i»rtlon. 

Dunns  tliv  sinkiuR,  wtiSph  wm  iitadv  bc4w««n  the  Itibe*,  tbn  frentiig  ^itmiibd 
nptdl;  id  nil  dircvtion*  from  thr  vh.  Tbi'lKittum  ijf  tliu  pit  wh  eland,  wtil  the  fr"wn 
miiK^rUI  had  a  bardnesi  rimilar  to  that  of  ]xwL  Thv  tnatvrUl  wu  venond  hj  ^Aa. 
pninlcd  hftmin^n,  and  erowbAr*,  nritbnot  tlic  om  at  powd« ;  nhtn  a  jmA  bi  AtyHh  had 
\temi  Ttatm-ixl  it  ina  pmtmt«d  hy  wood  rribbin^.  The  wam  of  lignite  «nw  raMlMd  M 
SeptetulMir  30th,  1883.  Tlio  •nun  wst  found  froi«n  for  u  depth  of  nii«  yard  hpli>iir  tha 
andii  of  Ibn  tubei,  aud  luitirml  (Imilj  to  the  fnMcii  qniaknud.  Thi«  |>nivMi  that,  bjr 
lhi«  ■jirti-m,  in  all  4mriptioi  "f  ■Irala,  irrwijicrtirr  of  th*  inrlination  and  thicfaicv  -jf  tli« 
und.  a  monnlilhic  and  %i>\\i\  wall  n'u  obtained. 

After  ihc  pit  K'u  nuk  doi«D,  Uok-a  •»tcn  bond  korhiontMllj,  to  pnvt  the  cili«t  of 

tlw  troxun  grouud]  U  vu  found  that  thero  wu  k  ctrdrof  ke  nf  abovt  S  fort  dUitwUr 

■mtnd  aacli  tube.     A  wall  nf  tnnre  than  3  fent  li  well  (|uali(lMl  to  prot«rt  the  Mitkluy 

of  3  to  6  feet  of  Ibe  pit.  heforv  It  beeomea  neccaauj  to  Hm  the  eida. 

The  ajrttctn  appears  to  hare  man;r  advautafe*  i — 

L-~Tbe  jdl  U  fl&nk  with  ipe«d  and  lafetjr  wban  tke  gronnd  li  nlld  and  tlura  k 

no  danger  of  e«t«nuJ  prfenat*. 
2.— The  abiicnoc  nf  ride  of  Iom  of  capital. 
8.— No  piiinpiiig  engine  L*  required. 

4. — There  i«  »o  iucoureulence  in  tlw  linkiug,  oven  U  the t(««ta  aiv «l  a  lilgb  anglt. 
a*  all  Iho  Rtrata  an>  froian  iitlo  nqe  eolid  aiid  enbervnl  inaM. 
Th«  BspvnM  of  the  ijratem  la  much  lua  lluui  anjr  other  of  Iha  method*  pnrrbmaljr  Is 
nee,  but  no  detail*  are  pabliilwd  of  the  aiact  eo«ta. 

Mr.  Pofrtach  luu  lunk  three  otlier  pit*  qnite  a*  difflenh  aa  that  near  SehaeUlliifaQ. 
In  ono  initancv,  Cwitnini  ColUerv,  near  Kojnlga •  W artwhawwi.  44  ^ird*  of  mimI  wn* 
tnvened  wiUi  ewe  tu  S3  A»j*.  At  tlie  Kmilia  Collteriee,  near  FaoalKrwvliW.  a  pit 
9  feet  dlaiMtcr  ww  muk  tbrouirU  a  bed  <  f  ((utckand. 

ILW.IL 
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PNETTMATIC  DBSPATCn  TUBE  BKTWEEN  I.OXI>ON  XTtV  PARIS. 
TmtUiititin'aH  Pneumalique  fttlrtf  ParU  ft  Londi-rs.      L«  Oi»if  Ciwil,  FoL  VJ., 

I».  803. 

yir.  ItvrHrr  prtipOKx  Ui  evtiitiliuli  Ikptworn  IVHs  an4  London  two  pncumsUc  tnbu*, 
•»io  tlicru  and  nnc  buik,  tn  he  iiiii>(l  for  tlK>  tranugibtlon  of  lHt«r«  *iid  pHntod  pap«n. 
aad  inMll  psrcoU,  cacli  tnuu  vnrrjinK  11  11m. 

The  ttilwa  would  bo  lud  ulong  tli«  raitnrays  frgm  Paria  t«  CabJs.  144  iniica ;  under 
tho  ttm  from  Cftlali  to  Dcn-eTi  Zl  tnitcs ;  luid  from  Dover  Co  IjondriB,  uloiif^  ihe  ntt<n]rt. 
87  mtlea;  tbc  totfti  Icn^h  Wing  (aay)  ilOD  milM.  Tlio  i^nintMt  Acj*h  i>f  thu  Mft 
bctWTpn  OiUfii*  »nil  Dffi-or  i«  1B6  feet,  t\\it  U'xifh^t  pni»t  of  Iho  niilwivy»  ia  398  fceU 
&nd  tlio  difference  of  Icvd  butiroon  the  ItigliMt  and  lownt  {Minti  of  tbo  tubo  wonld  be 
IS84f,!*t. 

Tlio  tubca  wonld  lie  at  iDotul,  1  foot  i»  iliamctnr  uid  abi>nt  13  foi't  \r>ng,  enuflcdcd 
liv  •]vicinl  inilia'rntitior  jtiinU,  giriiig  tlKfii  lioth  fluiiliilily  Mid  elaxticitjr,  and  AMnirinj^ 
tlioiii  fmii)  lv»kng«.  'I'hi^  carria^  would  tw  nuiideof  Iron  nire,  Inppcd  rooiid  vrilli  gftou) 
luid  cwbeitot,  and  would  w<>If;b  alxiut  H  lb*. 

Tho  joiiriicj  from  Pitri*  to  I<cpiidoa  would  bo  mado  in  oq  hinir,  wd  tho  doapatcU 
wiiaM  ba  [uadQ  ovury  ten  mlnntiia, 

The  cornugii  would  farm  a  |n9ton,  innvcd  by  oRroproawd  ilr  at  a  relodtjr  of  26i400 
foot  pffr  tniiiutc 

The  rcristancM  to  be  OTcrcotne  would  be: — Friction  of  the  enrrioffc  and  air  in  tlio 
tnbc,  and  the  deration  of  the  cftrringc  mtr  tb6  acocntti. 

The  frictioQ  of  the  c^rnnffi^  vtunld  be  :— 22  Iba.  m  7  ■  300  niiUs  x  b.2SQ  +  HO 
miiiutvs  —  about  13  liorwi-imrtcr. 

Tlicm  arv  no  cxpci-imriil*  to  ■how  tbe  Mction  of  Uic  air  in  Llw  taba,  but  ftODt 
trinli  nukdv  nt  tbo  Mont  Couiii  Tannpl  it  ma;  be  edimatKl  at  ncFt  more  tban  14  hone- 
ptjwor. 

I;fiinriuK  tbe  tulvntitttfiv  of  Ibu  di-*uitiU  aod  considCTinfr  outj'  the  awi'iiU,  tbo  tolul 
of  tlie  latter  majr  bo  taken  at  £,:i'10  ttxt  aver  a  len^i  of  161  miles,  which  would  be 
tTSTened  in  31  minutca.  Ti\c  power  roijulred  wontd  be.— £,240  fei>t  k  SS  Ibt.  •*■  St 
ni)ni]t«fl  -  I^no  foot-poundi. 

A  total  plainer  of  28  to  30  hor«CN  n-cnld  bo  «nSiciciit  to  drive  Uu)  carriage  and  the  air 
throiigb  tbe  ttibc. 

TItf  voluuiL-  «t  air  required  irotM  he: — 800  niile*  ■  6.280  feet  »  1  foot  k  'TSfi*  •= 
1,244,100  culnc  fnirt,  iilxiat  20,73:i  ciibie  feot  pur  minutfl. 

Tuliiiifi  Cbn  ana  iif  tlii'  tnbi-  »t  113'1  »]uar«  Ineliot,  tbo  rclodty  at  36,400  font  pir 
miniiU".  and  tbw  work  ai  30  horiu-powcr  i  tliea  the  prc««ure  i^ulrvd  to  b«  gi»fln  to 
tbe  iiir  inaj  bo  calculated  tbii*:— 30  -  (1131  »  26,100  x  p)  +  33.000,  and  P  - 
-93  lb.,  and  if  iho  eoefl)«ivnl  -SO  i*  vbMincd  P  =^  -66  lb. 

Tlio  couclumona  ara  thoi-cfuKt:  that  forcing  20,733  cdUc  feet  of  ur  per  minntu 
under  a  prcuitre  of  -(Hi  lb.  woald  drive  a  carriase  ireigliins  22  lbs.,  vrhnae  area  is  llS'l 
sqnaro  incbL-*. 

If  a  »rTiu^c  wu  deitpatcbdd  ovety  ten  minutoa  there  wonld  bo  at  all  tiiuos  rix  car- 
rtoge*  in  tbe  tiibo,  Qbt>ut  LO  miles  apart,  aud  tEie  air  iu  this  ■[»«;«  would  furm  a  kind  of 
coupling  between  lliein.  Tlic  air  jnvMuro  nimt  Im  iiicrrased  in  propnrltDii  to  Llio  num- 
ber tit  Lraiu«,  in;  (to  ■  fi  >  S'SO  tba.  A  normal  proisnro  of  30  lbs.  uoold  bo  ample 
fi>r  tbo  trmtiimiuiciTi. 

It  i«  [iropnsod  that  the  taWt  and  i«icrvoirii  >1k>u1iI  be  capable  of  nuitioK  a  prOMBro 
I'f  200  lb«.,  wbicb  would  bo  erwtod  by  aa  auxiliary  coiaprcswr.  and  no  body  wold 
reelrt  this  prcttturv  in  tku  tube. 

Leakage  would  bu  remedied  by  the  enotion  of  Intermediate  fiomprMSora. 

r 


4S 


Tube*  uid  U/ii)K>  A<^- 
Hiiiii  ciiu)]tr«<«ir« 
AiiiiliMrj  riiiii|in<a«or« 
CnnUngeiiclea 


40A>0 
60.000 


£1  ;ifiO/'0O 


AiwHUiing  tbctnifle  lobei— latnlntcMb  wny  per  kunr  t  24  Ixxin  »  300  w.irh' 
In;  d>T<>  —  96,W0  bnins  per  uinum,  tha  worUfkg  oMt  u  eslinotttl  at — 


Ci»l-«ja0t«ij«»tS4a. 

Oili  >nd  lighting 

tnterut  at  0  per  c«Dt.  and  radonptkm  IB  40  jrau* 

Wnf  w,  I4ulanc«>  fte.  

l?«HtiRt*ciiciefl        ... 


£7^i 

81,000 
120,000 


£230,000 


ir  ■  i?lwrKe  of  Z|d.  U  mitde  per  pwod  uf  (  ■».,  oMh  Iniln  »f  11  Ibt.  ibowld  mBH 
£-S  13*.  dl.,  nnd  for  d6,i00  traini  wo«ld  ■noDiit  io  £906,800  per  umam.  Tba  aniul 
prgflt  w<H.ld  lli«rvfuru  Ix  JE8e,800L  U.  W.  & 


DNDEROnOUND  TEMPERATDBK  IN  JAVA. 


Sapport  tur  it  toMjofic  ^  vapemr  four  ta  rech^ehe  d'fau  ptitablf  i  Oriitfr.  Uf  d* 
Jaaa.  Parti*  gMoffiqn«.  Janrloek  ram  M  ntif  hhvc^m  t»  Keitrtarndtek  Oowt- 
tttdit,  1  a«fa  Jaaryatty,  IB&i,  pf.  S-76|  wU  Jading  map. 

A  vor>  dotoilcd  report  oa  an  artcdan  wdl  bored  at  Griw^  a  town  of  25,000  Id- 
hKbitABli  OD  tfaa  north  eoMl  of  Jtn.  Tb*  bor*  nKli«d  ■  (lv|ilh  of  7i7  mctna  (11.461 
f«ct)  Mid  obaorartinis  at  t«Bparatun-  Ukrn  bjr  Ur.  J.  rb.  Snwriiii^,  botk  iaaiag  iIm 
prflgreai  irf  tlie  boring  ind  iftorrrKnld  gire  the  following  rwalla  (soir  pnblkhad  ftar 
thclint  linie}!— 

369     (830)   4th  Harcb.  1809 

27S  {«»)  Till 
3U8  (904)  lOUi 
SIO  (1/)17)  IStb 
SBS  (I,£Oi)  SUlJi 
400  (1,812)  znh 
410  (1,346)  ISth 
41B  (1.805)  tAltoi  ttftrr  tlw  eompMioo  of  ttw  bofiog 

42!!  (I.n85)  S»Lli  Hareb,  1860       

472  0,649)  takiii  »tt«r  Hm  OMDplotion  of  Um  boHl« 
510  (1,078}         _  »  »  M 

730  (3;ft9&)        „  «  M  . 


atr  c     (W  F.) 

30'  C,  («•  F.) 
*>■  C       (W  F.) 

88"  a  (8r«r.) 

ttfC.  (98^  F.) 
»7*C,  (BS^F.) 
88*  a  (100^4  F.) 
46=  C.     (118*  P.) 

4(r*a    (loi'F.) 

48'  C.  (118^  F.) 
60^  C.     (UWF.) 

S8rc.(tar4r^ 

O.A.L. 
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ANAr.VSKS  OF  COALS  KROM  TIIK  IIUK'H  KAST  INDIKS. 

H'jdrageM  u'l  irl  telirikumdig  laioralorinm  CAji  ktl  itxtfJlmrfau  fan  htl  3lij*Kcxrn 
fit  NttUrlamJttk-ItidiS  t«  Saiwia.  %  I>n.  II.  CftXTtiEK.  Jaarhork  can  kti 
mlj-tnttn  ia  Urderlnndiek  Oont-ttdiS,  IZd*  Jaargaig  {\SM),pf.  311-331. 

Till'  follriwiiiifAtialj-iMwor  L-iials,  chtvtljr  fntm  tlio  V^f.  Cout  of  Borneo.  nr«  given:— 


l.ot--jtunn. 


1. — FtfMinroti^  ... 

2. — SftmhalitH'ii^  (OoM)o<!n(r-^ww)  .. 

3.— Kivtci,   H»t<JL-Pnn|*kA]  S<<<am, 

!  50  in.  ttjick  ('l-n  f«*)   . 
4. — l>t)..   Bkt'x-- ritii|{lut]   S<«ni,  t  n>. 

tblcli  Crt-5f«t)    ... 


Ckitoo.'"!;^  Otnn. 


fi.— I*ul-Poeltw 

i. — Orini'imir-lk-lanii^  (O.  Tnbor) 
8.— .SooniH-Itiam  CTuuiLh-lAatl 
a. — Tciij^lneiip-Ajam    (Kttli).    8«)tm 
No.  1.  I-].',  m.  tliirk  {:i-S  fe«-t) 
10.— Oo..  Xo.  2. 1  111.  tliick  (33  fwt)  .. 
II.— Do.,  No.  ».  1  36  m.  tliick  (4*5  f*«t) 
]Z.— l>o.,  Xo.  -1.  1  ni.  thick  {3-3  feet)  . 
J3.— Do.,  No-  5.  1'40  in-  tliiek  (4f!  fert 
11.— Do.,  No.  fl.  0-80  in.  tbict  (2G  foot 
IB.— 1)0.,  So.  7,  0-30  in,  thick  (0^  fwt 
16.-1)0.,  No.  8,  I  -80  III,  thick  (6-9  Ewt 
17-— Ik...  Nn.  »,  )t-4.1  ni,  Ihi^^k  (IS  fwt' 
18.-  Do..  No  10.  aC5  ui  Uiitlt  (2-1  fwt 
10.— I>f>„  No  11,  S  m.  thick  (6-6  feet) 
20.— Ho.,  No.  IB. 0-80 m.  thick  (26  fwl 
SI.— l)o,.  Ni>,  13. 175  111.  llikk  (0-7  fwt' 
22.— Do.,  No,  Lt,  IJIO  HI.  thick  (6-2  fcv-t' 
23.— Dn..  Nik  15,  l"?!  m.  thick  (5-G  feet' 


8603 '   5-35     19-31 
66-M     S-76  I  18D5 


68  SO     A-iS 
eO-OI  !   4-40 


8al- 
pbur. 


W.tCT 


0-35    4-33 
OSib7-70 


9S0 
151 


•cm. 


1-46 
2-07 


w««t 


Oak«. 


FwC>*Qt. 

595 

M-35 

Gti«7 

fi4-oe 

B3S7 
fi2-87 
fiI-06 
£3-42 
&1^ 
46-fi2 
42-22 
4Bfl7 
47-50 
51-27 
47-27 
4632 
45-3S 
45-82 
47^8 


Var  Cunt 


Dvtphut. 


Warn 

UkMU 


farOont    ParCWi- 

1-63 


0-80 


10-fi 


a.A.L. 


TIN   IN  DAKOTA. 

Tin  Ore  Vein*  in  tU  Black  BilU  o/  Dakota,  By  WiU-IAM  P.  BUIKIL  Tramaae- 
tioH*  of  the  Americait  lattUvte  q/"  ilinitff  EngiiUKrt.  (Paper  read  im  Febrttaty, 
1886,  advaitca  tkeetaj  a  pp. 

Tin  n-M  iliscovored  lu  DiikoUi  \u  1883,  at,  tkc  Ettn.  Miiii%  in  tha  oontns  of  tho  Dluh 
Blllf",»lwut  «ii  mile*  from  Hanioy  Peak,  ani  twenty  tnilcfl  (rem  lUpiil  City.  The  rocki 
an  ipitnlu!.  uiicu  and  itaurolitc  schists,  and  aronuttms  dates.  SandstoOM  also  ocear, 
but  uo  liinntoaiu  or  ma^caian  rocka.  The  EUaHiDemsestahljithed  for  working  mica, 
which  U  found  in  large  platea  lining  tlic  oiit«r  portions  of  «  sa-eaJled  "vdn,"  whieh 
■pp^an  In  be  a  kind  of  A\Vf  rr  bou  of  very  coano  gnunrd  panitc,  linTing  a  roughly 
columnar  stracture.     Tlic  iniea  is  auceceded  (towai4  (he  jnuer  portion  of  the  vdn]  hy 
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maalvo  qonrta,  frith  invg^lar  mawM  of  otUiocIsm  and  pI^ocluQ  M*|W  uid  ea«r- 
noiu  CTTstiiU  nf  api)d(imen>e.  The  whole  fanna  a  Rpecioi  o(  atbite  |[r(it«n,  tbrooKhMt 
wUoli  ttiuloiio  (cM*it«rito)  !■  vtTj  eveitlj  dbwiaiDatot  ld  fnnll  psrtir  cr7«UJInod 
irnibia.  Ari-ng4  sMDjiloi  a(  tho  nek  ibow  aboab  2j  por  oeot.  of  titutano.  Two  ton* 
■ent  to  New  York  yielded  betwesn  d  and  4  par  eent.  of  liUiik  tin.  BetUoi  tUt 
iltMnniiialcd  ore  aome  hniulml-irdghts  of  mudre  fiiuritcrita  km  been  foDiid  ootada 
t'np  grwl«cn-p(>cV. 

Tho  ininonb  owtoriAtcil  with  Uu  tliiitonc  arc  aJbitc,  (jiurts,  wid  mloi  (qnart*  bdog 
Iho  princi|uU  ruiiutouo},  gpodtgnctut  (ricli  in  litUin  *nil  atUn  enduring  caMnt^rits), 
apstit«,  tr!phjirliu<!,  \u:U<TO*iUf,  IcncAprrito  or  ui  ^llini  npncira^  tanlalitt^  viuwnu  eoyptr 
(nre),  and  »  few  ntlmr^  'I'npax  it  cviiiKrkalJo  for  it«  abxeoce^  wxl  (nurawllne  t*  cnl/ 
r«]>rcMiit(d  It;  a  K«tiliful  and  rare  bitte  variety — ludloolitv.  Th»  abaoDM  of  DBOrtiio 
iiiin«n1s  iH  tlio  vliier  point  in  whicli  tlw  Etta  tJn  dupo»It«  differ  fmni  Outtc  vt  oUkt 
cnuntrie". 

There  arc  now  known  tluw  iraU-de6n«d  Un  ngtoni  In  the  Dakota  portion  of  Dm 
DIockMilU:— 

1.  -fM  tho  mat  ride  of  tite  Qanwy  Itaagv.  at  cbo  Kttn,  iDgcraolL  Monarch. 

FonleM,  and  otltcr  cUim*. 
2. — Xear  Ih^  aummit  at  BLtioarck*!  rant^hov  vrhrru  tlw  tliuitMM  ocvar*  in  u»rrow 

(juartx  vcin^ 
S. — At  IliU  C'itr,  on  tb»  wcsbn-n  ridaof  Lhn  llnmoy  Range,  wlwrv  it  nornni  bntli 
lo  (piinit«  and  qiiarti'Tcin* .  0  A.  I 


GOLD  IN  QUKENSLAMD. 
MMiif  Uitrffun  Gold  D*potii4.     B^  Robbbt  L.  JaCK.    Mtpart  pu^tUMl  kg  Ua 

Mmpt  ami  thrtt  WoaJtmU  (m  U«  ta^ 

Monnt  HoTfati  b  about  twcoty-two  mUea  !t.8,W.  of  Boddumptom  nav  Iba  btttf 
of  Deo  Cmk,  a  tributarj  of  Dawmi  Riv«r.  GoM  bu  quite  reooniljr  bem  foond  ha* 
in  eoMtdembk)  (loaiitities.  and  tuidur  oircnuutaneev  of  Tory  ap«ial  pabi|4caj  intCTML 
Tbu  anrifcrooa  rook  is,  in  fart,  to  a  pmt  ost«nt  imufton*,  and  tlio  rat  of  tlie  gold  ia 
Found  in  ailkaoai  geyaerinn  riiiicr.  TIkc  DonntiT  rock  it  cltLcdy  quaniiti-,  wiili  other 
uwlnaiorphU!  d«pa«ita  and  later  rhyoUtcs.  The  gold  ia  elcu^y  abowx  b>  be  locatol 
vouuil  a  central  pointy  and  intimat^  oannecti.'d  oitb  and  Am  to  dvpontian  tmm 
ibertnid  aprin^- 

Tlio  folluwiitg  K4nlt4  of  aaaaya  arc  given : — 

I.— Ttruwii  barnuititc,  3  oi.  6  dwtj.  of  gold  per  ton. 

2. — Brd  ha-tualttc,  6  ot.  16  dwta.  of  gold  per  t'tn. 

8^— Alumtnaiu  rork  fnnn  w«iL  of  dyke.     Nn  gi>ld. 

4.— ^IHoouna  lintiv  froui  anvinfr  tbu  alnniiioda  rook,  3  «.  IS  dwu.  par  IMb 

6. — Stalortitic  brown  hamatitv,  0  o*.  II  dwt»,  per  ton. 

6.— Siliocois  ainter  vrined  with  qnartx,  4  oi.  S  dwta.  par  Boa 

7.— A  mixed  HUM  of  LrouatoM  kmI  ifflci^  &  ok.  S  dwta.  per  ton. 

a — ln>n>tali»d  dlieeoai  alator,  10  oi.  14  dwta.  per  ton. 
Tbo  difcoveiy  of  g«)d  andvr  aoch  triretunatatwva  "  may  Itad,"  tbc  aiitlinr  Ibluki^ 
**  to  Ath«n  of  equal  Inportaaee  lu  a  dircfUon  whero  g«id  haa  Mwr  btthorto  baww 
looked  for."    (Pagf  6.)  O.  A.  L. 


ltKA/.njAN  DUMOND  DEPOSIT!^. 

Oi»rmtnt  rf«  Dtamanln  4e  Orao-ifoffor  (pntn'mef  de  HimaM-Qrrait)  Brftif-  Dy  — 
OOKCBix.  SnlMin  4t  la  Soeiiff  OMoyi^jiu  de  France,  S^r.  3.  rot.  XIL 
pp.  &3!t-515.     TiB9  Fijiurei  in  lejrt. 

Tha  Uno-Mognr  dlAinmid  di')KuHs  arc  alCuatod  itboiit  HOO  kiloinetrM  (187  ntil«s/ 
norUi  of  IKiiitiatiLhia.  in  lUe  btuiii  of  ilio  Jcqiicitiilinnhn.  iit  rlio  Prnvinro  nf  M'him- 
Qei-a^  Titer  itijLhm'  ii^inil-i  nnt  tluiX,  iiltlion^^li  mtixt  lT  thv  diamoiKls  luunil  in  tlii« 
diKlrirl  nrt*  rntlrcrW  tmm  g^vcl,  fllliigj;  a\t  iitimiw  fiuiim  nnd  c1iuiiti>U,  in  flcvilJ* 
micJH-eoii*  qiiniTiite,  yet  they  can  ho  trarid  to  nn  oTorlrinc;  cT^n^lomornt*  belnngind  to 
tbu  iiaine  Airoio  4L>r]i?4  »«  l1ie  ijiiartniln.  Th'u  ruiigli'inerklc  t*  vt  cuntSduTulilc  ctlvnt, 
but  U  Uiniiiuiid'bi.'Ariiijr  !■■  uiiu  i*luce  only.  Tbe  cti&iiioutl*  found  orv,  howovvr,  quite 
anmiliulffd,  n-itli  dcRiiitc  nitd  ■>linr|>  •.■dKO*,  mid  nrv  Awocmted  witli  cryatalH  of  troti 
pjritw  anil  iiiartilc,  likewlM  fret*  frmii  but  traces  of  attrit.iftii.  It  U  liiferntil  from 
thcM^cUtlial  Mif  dmniQud  {In  Itninl  nt  U-n-tli  iiUD't  U'  tv^ixImI  n*  linvin^  Ixwii 
fiiniicd  in  ft'fM.  hy  luniti*  of  emiiiiAtioiis  frnn  rrina  witliiii  tlii'  A«oic  onig'luinenMe 
deseriln-d,     (Sm  Vol.  XKXIII.  of  tliew  TVaiisaclJoiM,  AbilracU.  p.  SQ.} 

Q.  A.  L. 


TIN    IIKI1WITS   (IV   HHITTANV. 

Ifoif  tmr  tit   rontlitttiion  df*  yUf  sfu««{^r'nrj  dr   la    Villfdfr   (JforAfXnn).     Bt  • 

I.(nit!t.     iiiHtttm  d^  lit  .?«ff(*7»  OMosiqu*  de  Frani-e,  S^r.  3.  Fol.  XII.,  pp. 
tii&^ieii.    Fir*  Ftg^rfu  in  test. 

TlluCon«  hiu  lonfr  bam  known  to  ocenr  nt  wTcml  lootlitiM  in  the  Ri^iUMiment  of 
larbilikn  :  hnt  it  i«  only  nt  Ia  VilW^,  in  tliAdiiiinnni)  nf  Itoc-Knint-AiidN!,  lliatH 
l-foiiiid  ill  wurl(«bl«  i|iiiktiUtic».  Mere  tlic  •tdiiuifcr'jiiv  ili-]Ki«itH  uri>  quartioM  ludm  of 
"wiBy  varinblt-  widtb.  niuuiii^  );v»(-T7dly  N  N.W.  and  S.S.K.,  mid  hiuliiiii  foiwidumU^v  ta 
tbe  mrt,  Tbnp  lodti  lt»p  oiit  n  ibort  diaCaiicv  from  tlic  hnitL-r  nf  n  granitic  <nas(, 
whifb  cxti'iuU  to  t.lii'  H'o«t  to  iionr  Rnni  ivrw)  l^ocmin'-.  thu  bniindnry  butwecti  tl.ic 
|;r>iiII«  «ud  ihi,'  mU-atobl'it.  nliiph  adjoitia  il,  i«  umplily  iMiraUvl  to  lli«  tin  Ir>dw,  most  of 
which  are  in  tho  fonniT,  lboui;b  viv.'  aUo  tni\'erw!  thit  Inttitr  rock.  The  following 
minenlf,  mo*tly  well  ery»tfllliKr<l,  hit  found  nilWti  tbr  lotted:— (jiiarti,  whirli  U  llio 
chief  reinsbona.  ounlcritp.  wbitir  laim,  beryl,  pbctiakitr.  tr.jmi.  toannaliiii'.  ]Lpntil«, 
tlDorspAT,  mal^bdrnil^,  itiispickc),  iroiv  pyritca.  zinc  bliMidi-.  piriiip).'!-  jtyritim,  c'alciin.  mid 
ft  flaw  Hcoildary  inincraU,  tlvit*  to  tin?  dccompmition  of  mnic  r-f  tfmsc  ulrciuly  ivaincd. 
WolfiAiii  !■  &bwTil.  niid  ttijiAJi,  thi>i)j;h  prc««ait,  i«  rxlmnt'ly  rare.  Indeed,  rif  tbe 
miiionili  cnumrmtcd  alxiif,  tourmilinp  and  Iwtyl  ii)i]>niir  t»  bu  tbi*  oidy  oiiri  wbidi  at'« 
foDiul  constantly  nxHic-iiiU'd  vtitb  the  coMiltTiti:,  ■Innys  excepting  (junrlii  niid  mica. 
Altbnu;;li  tbe  li:de»  in  ((uettlun  cati  be  ftjllauvil  liiiGally  for  morv  tluti  four  kilooiptrca 
(2-86  miles),  bikI  iiavu  by  no  luuniu  itll  tliu  onliiinr)  cbiuactcra  of  gt>K'kweTk«,  ycl  lh« 
tulhor  m.j»  that  in  many  rc'pcctt  Chcy  rravuiblc  ihc  liii  dcpusil*  of  the  Zlnnneld  fiiid 
Michael's  Uoniit  mther  thftU  tbe  i^rMt  tin  ]adeM  of  Cortiwrnll.  II«  ooiii:lud«*  tliil  tht 
deiMtitadMcribrd  yirld  evidence  dixLinctly  unfamntablc  to  tbe  theorieiof  l>Mibr<i«  ind 
iithen  who  would  r«^rd  them  m  due  to  tlic  intervention  of  Hiutridi?  of  tin, 

li.  A.  L, 


llOLl>  [N  .NORWAY. 

DoM  OoldiMrknmmem  im  Ko^Kegim     Bg  C  WsiTlC      fttrjl'  MaJ  HSItfi»wta»mUei^ 
Z^itvog.  J'al.  XLir.,  1885,  pp.  67,  &8. 

An  MCMiiit  of  titn  <w«urT«tice  nt  (rnttl  off  tli«  West  CflMt  af  X<M-nr*y.  in  the  lilkBd 
of  ilAiumcliicii,  al»iUl  lialf-nnr  tictn-cvit  BiTf-cn  Uld  StkWq^.  TUnl  fp>\A  *■«•  tii  h« 
fixiii)!  in  »iuall  i|itaiitiliat  in  that  luc»lit;f  Imk  I>m»  toiijr  hiiuwtt,  biit  oiiljr  rcccntl;  Iim 
much  nttetiLiiiii  Ixvii  <lmn-ii  tn  iL,  ku  fingjiah  C'l'inpuij-  haring  bvpim  la  Kiitw  for  it, 
mid  IL  kind  of  ga\A  f«v»r  (iiawftmiitnl  bv  Mip  f»ctj>,  w  tlie  aiitlior  Bpiimr*  In  Ibbik) 
liu<riii){,  lit  onnwfjfiviice,  ciiraid  ovw  tli«  district.  Tlio  rocki  of  llic  i>U»d  ht*  itf  \garom 
otiffia,  gahhui,  gruMUi;  a.wl  <tuiirtz-iiorplijr)'  fonnirif;  Ibv  morv  UMMirt-  porliofM,  uid 
jrmnstoiiv  dykm  and  i|uart<  vviiiii  i-Uircin^  thrau)t)i  ibno,  80  far,  what  p>lil  Im*  ham 
(umid  U  unodAtM  wltli  the  p1>bro,  ttaA,  altboarli  tt  If  hoped  that  tiit  ijiariv  vdii* 
■tinv  jricJd  gold  in  oiiffideiit  comuicrcini  qiinntltiiM,  ihev  hare  not  yet  proved  ta  OMitaln 
more  than  tnus^  of  ttir  prcnioiK  mct«I.  'flicM  vein*  or  **  Tvtt§,"  bo<ir«ror.  vtMnticdad 
with  a  ebWiLie  ulatv  which  i«  to  *  certttiu  cil«nt  Auriferous.  G.  A.  L. 


KXCBRIMKNTS  <rN  TIIK  C0ftll>HKS.S10N  OP  FOSSIL  PlTGUt, 

NoU  /wr  ta  comprrMioa  tit  luetqtifi  eomku*fil>{tt /o*til*4.    Rv  R.  Zkillsr.     ButMtm 
Haeiflt  df  la  QMogiqmt  d»  Fruiter.  S^r.  3,  f 'of.  A7/..  pp.  6SO-€hi. 

Sonw  time  lincc  Mr.  Spring  aiinoiiiiccd  t)ut  by  sBbjecting  pool  ta  »  pnaawv  of 
6,000  atmoaphcT^i  h(^  hod  eonvMl«d  it  into  a  hloek.  bright,  hard  lahaUiiee.  havlnf  ali 
theplij*>c&J  atpf'rt  of  cial,  Tho  writer  nf  the  prMont  [Mpor.  in  orAtt  Ut  tMt  thta* 
reacilta,  dr»-i»cd  an  upimrattM  c<Mi«Utiiig  uf  ■  alMj  mwld  nith  a  wrIl-StLed  pialm  in 
mnnuclion  inth  s  niitctiino  for  t4^tiiig  mtHalv.  and  ntpabk  of  oxcrtinc  vcrjr  tCTMrt 
prewiuv.  Thcaiibclanccsflsperiincnted  on  were:— (1)  pa |icr- coal,  from  tbc  Torvrlcvni 
mine  in  CotiUvl  RuMla,  which  uiaj  be  r((r"'^«l  m  ultaic  acid  iinaltared  linee  iu  depn. 
dtioii  I  (2)  Uguitie  coal  from  tho  mno  Ivcalitjr;  and  (3)  poaL  Thoae  wmpboad  in  ib« 
Mcel  nonid,  and  th«  fritton  wna  praaaed  upon  them  with  pnamfM  vkryinf  tnm  8.000 
tft  IOlIHiO  liilnpvoniM  p«r  atjinre  e«nlinietiw  (d,7li6-2S  lb*,  la  48,AM-1I  Itat.  per  aqanv 
foot).  In  no  «aai-  did  ronveninn  into  uial  lake  plaMs  either  m  Ia  phyric*]  condttkm 
or  vlivmical  eoiuponlimi .  The  laltt-r  ]itiint  t»  «H1  brutighl  oul  bj  Mrrfiil  aiialjif*M  niadr 
of  QU-'b  «iiPcinH.-ii  birfiirr  and  nfttrr  compr««loi],  wluoh  ceueltuivilj  pron  tl«l.  firarti- 
Catlj',  uu  allvratiitii  liaa  IaLc^  gdncr.  0.  A-  !•■ 


THE  t'AKATAL  UOLtlFlKI.DS.  VBNKZL'BLA. 

Oium»nti  amriftra  da  diitriet  "U    Caratal"^  fOmirititt    VJitJimihenitrf.     S(   Cm. 


HO!<CtiOT.     Lt  Oinlt  Ciril,  t'ot.  ft.,  pp. :it\-iiVl.  a»J  pp.  M7-MI. 
Platu  a»d  lira  t'iete*. 


With  te« 


Tbcoitnual  production  tu  VenuneU  of  llJX)On».«[itiilciit  bo  uik«  the  Utb  pltM 
a*  a  gcAd  producing  conntrj.  The  wl>ole  of  ita  gold  prndace  U  d«riTnl  frooi  lh» 
CantaX  UyttieU  which  U  of  inkll  eitent,  ta  far  ■■  ila  pnweut  Icuowu  goid-ftelda  «t« 
coucemod. 

The  ditcovorj  of  gold  in  Carat^l  i*  cuniparalivrljr  recant,  atid  the  Kf^lon  ie  aennvlj 
wplonid.  I]»w«vn-,  its  enornxwia  pnidaction,  nud  apevialljr  tb*  iBaftdfl«enl  retiima  of 
tbf  Callao  mine,  hw  attn^tod  anirvriBl  aUvntimi, 
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The  CKrsta]  giilA  initiiiiK  'tUtriel  U  «ituat«d  iii  V'mcxiicU.  oii  tlio  riRht  buik  of  the 
ri^or  Ororifwo,  nbuut  33  milvc  »niith  from  thst  river,  und  150  ihiIc-h  fn-iii  the  Atlanlio 
0<;civri.  It  (ouk  its  imnie  from  Ctuntnl.  nnw  ralW  Niicra  Pmvixleiicla.  wliicli.  ultliouglL 
hardl.T  30  ycarx  M-  Is  the  nWi-^tt  town  in  tlii^  cnniitrT. 

Tlif  dirtrict  it  rcatlily  rrarli^^l  frnin  K'lnipp  hy  mail  utMinor*  tn  Pnrt  of  Spnln,  in 
»bftnt  30  dnyc.  St-cftintr*  run  fr-im  IVirt  at  S|Niin  In  ftilii'sr,  on  lliie  river  Ortviioeo, 
J1««#inn  Lui  TabliiEt,  wliicli  i*  tin-  laiuliiiji  jilacc  for  Cknilitt;  but  Ihip  fortualilit^n  ttf  the 
<^Ul^}Ill(  tii-crn»it»t<'  Ihi-  jniiniry  to  HoIir;ir  f  ir  tticir  jwrrnnnstifc.  Thpoujie  r^K^latintis 
nppljr  tti  nil  mprrlinndiw.  Th^n?  nre  twn  wmt*  tfl  the  minr*  firim  Kolirnr— iiti«  ovvr 
Utid.  th«  r>t)ier  ilown  the  riv«r  to  L«s  Tkblu,  and  tli0iic#  over  1«nd.  Tlie  Rrit  i*  little 
ii«wl,  escppt  ffir  tbo  tniiuiH>rt  of  iiiadiiiivrv,  It  t»keii  truvclU-ni  «is  iir  iev«n  lUjit.  »iid 
Knudu  liftwu  oT  twetilj  ilrtv*  in  |I"™J  wc»tb(.'r-  TIio  w-coiid  t«k<"t  from  i.'iirlil  Uj  ui'ie 
liotirs  to  dm-riid  the  rivsr  tc  Lm  Tabtw,  &iid  nbuiit  four  davii  i>li  linr<icbac)i.  tliriice  to 
Nuevu  ProvidiCiicift.  It  i«  Ititfmded  to  make  a  nilwuy  from  tlic  mlnea  tu  Vie(^  on  the 
Crnnoco. 

Vttry  little  i»  kittiwci  of  iJie  Kooloftiral  itrurtnw  of  the  dii>triet.  there  heiiijr  few 
fmiltn  til  fnrititMtr  Uiit  •tiiily  i-f  tin-  im[)i-r-p(«itii>ii  uf  llii-  ntntlii.  Must  of  llii'  luiiiPft  are 
of  little  depth.  Helwoeii  the  Oronoco  and  the  ^'uniari  llie  ^mrfiwe  U  geTiemllj-  gmiiit^ 
and  K"«!<**<  whimu  deeou)|K>*ed  maU-rial  forms  the  *and«  of  the  cavsnualM,  bnt  nearer  to 
C&tvtul  thej  arc  dinplHovd  by  diorita. 

IHoritt. — This  forms  the  bulk  of  the  rock  of  the  dtntrittt.  It  is  tiHoally  compact 
and  tiotiirifC'iK4>iu.  It  fonop  ihi'  casing  ft  the  reins,  and  llieii  it  iii«>  bo  K'hUtoie,  somo- 
what  contorti'd  aitd  mised  nith  ipinrti.  It  i*  sonietinieii  iniiiemliKed  bv  contact  of  iho 
ri>ini!,  and  contain*  notublr  i^iuantilic*  of  aimfr'niiif  iiyritt-ii.  atid  vonirtliiicji  vitibli^  fC^\A. 
It  Ih  soinetiiijtvi  hard  in  contact  with  Iha  vl'in^  and  !■  filled  piedra  aittl  (blue  atuuc)  br 
titc  niiui-r*. 

Cn*rajo,~X  tcader  atone,  argilliicenna,  andnf  arcdor  yeJIow  colour,  ia  fonnd  above 
the  dim'itv.  and  kiioivn  an  ciimije,  Tbla  rock  )i  msIW  worked  by  the  pick,  bnt  inereaae* 
in  hardness  witli  depth,  aiid  [uwei  iiLHtiiihly  into  dlorit«.  without  an,v  dlvtinet  lini<  of 
(teinarcatiou. 

,-1//«ici"bw.— At  many  TwIntA.  and  notablj  at  Xiicva  Proviilcucia,  the  cMcajo  la 
ccivenM  by  alltmiiin,  cutltal  greda.  This  eaiiaiita  af  brokt-ii.  worn  quart*,  and  decom- 
|m»«l  dinrite.  eiicln»ed  in  a  day.  of  oohnim  rarying  with  tliu  localtty.  'I'hi»  i*  covered 
by  inuru  rvevtit  d«|M]iul*  of  L-oinp1rx  iiiat«-rial.  nxnalljr  tir^llnceon*.  and  more  or  lean 
clunritl  rml  by  oKidi.'  of  irmi.  Thou;  alluvia  ar«'  nuriforooH,  uiu«L  ei^eeialLj  Ihi-  k"-"*^"- 
wliirb  i»  very  rich.  'ni.t!  g»ld  i<  funtid  in  jjraint  and  iWc,  and  i(Oini.*l<tini.i  in  nnall 
nutfKeta.     The  tinl  vrurkin^s  for  )^>U1  w  iiri-  miidi.-  in  ihi>  de|KMit. 

JToMi  dr  AfVrro.— llifTcn'tit  rucks  are  fnniid  in  Httoinl  plawJi,  mcli  as  bomrtone 
forming  dykw.  alto  a  hi^kly  frrruffinoiiii  eonitloiiwratf,  called  woeo  de  hierro.  It  i» 
■aid  to  be  atirifernua.  bnt  bati  ^ot  bctii  ivorkcd. 

Vein*.  —The  CarAlal  dintrie.t  ia  farrowed  with  many  ntirifemiia  tjiiartx  veitia.  They 
appear  to  lli?  in  tlirce  diiax'liont.  cant  to  urcsL.  nudi  an  those  of  I'aiiania,  labile.  I'oMfii, 
and  Kiirckrt;  ni)rtb-ca«t  to  •>ioCh>w««t.  iwat  l^rataland  Ti^e:  others  range  from  north 
to  Miutb.  HiK-b  a*  the  fumid  Callao  vrio,  and  thow-  of  liidi'iHiidi>ii(rta  anft  Kaiita  Kom. 
Tlie  tiictiimlioii  of  tbt-  iciiin  varieii  betneen  317''  and  Tn*- 

.Ua/rTj.  —  All  the  reioii  arc  rimilar;  tbr  itiirroijmltn)^  riH-lu  are  atwnyn  jiie<1ra  n»Ml; 
t)iO  matrix  of  Ibe  vein  in  iiMially  white  (|UBrty.,  like  toot lifr-rrf- pearl,  coloured  Willi 
atreakx  of  uxiden  of  iron  and  trm'i):rune'«.  Tbe  veinn  jian  through  tltu  caacujor  but  tha 
(laarla  ia  aomewbat  ileronipi*nl  like  llio  iiasinp  rock. 

'f%iekit*»a. — The  thicknew  i*  very  in-ifrdar.  At  C'alluo  the  ihtekncM  varitw  from 
1  foot  to  S  feet,  and  i-.  al«.nt  4  feet  on  tlic  avvrage.    At  Uic  Chile  mine  the  vl-Iii  is 
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natimn  etity  0  Itiehei  thkk :  In  tYuf  jiurt  of  iW  ainc  vi-in  worked  bj  llic  V-^rni 
Conpuy,  U  U  fmind  li>  bv  1(1  Wt  tliiclc.    Tlw  »i»>t  nnoul  UtiolnwK  l>  »bau  3  fprC. 

Value.— Titc  ricltcsl  vein*,  jmlginp  b^  the  rcaultx  uMainnl  at  tW  Calka  mlncii  •« 
tllow  rnttniitff  fmin  iinrtti  I"  uiutli.  Al  Callao,  in  1871.  Hie  |>roilac«  wm  6'fHt  nuueM 
per  tot).  miTth  £21  l£*.!M.;  iii  IR7S..1tl3<ninr(w.  nr  l!!^  ft>.:  it  llicn  n^  tiiitil  iii  IM74 
UivxcHkI  4-33  nniicvo.  (IT  £)(•  13«.  In  187A  it  Ml  to  SlV|  outiM*."'' flOSi;  tUuw  U 
improml,  bworulni;  In  187S,  SIS  onnce*,  or  £20  4*.  prr  toiii  Kmt  In  1881  U  again  frll 
to  2-90  tnitici-s  IT  £11  5».  jwr  ton,  unI  Ibu  niiiw  riwn  tu  8  nuiiw*  jict  Um.  ('«Ilfto, 
irtiich  U  thedeepi^t  miiio,  liiMoiii^Btt^wdft  deptll  nf  200  >RrU«.  None  of  ihr  <n>n 
Ijrinif  ill  otliiT  diriM:tii>i»  [hmmw  t)]«  riclineM  nf  the  CalUn.  Vt  1Iiom>  U^iiir  ttvtu  nat 
to  wot  thr  Paiiamn  ji«Msftb<mt  SoiiiiCfil'iTtoi),  iliprtiilcliumiuly  on-nitiO  ;iiiiiiiiw>, 
tml  h*ji  for  «<in«  limf  (wty  jicWM  (  of  an  ooiim.  worth  »bnut  £2  15«.  fwr  Ion.  Thf 
Pcrti.  bclnnpii^  to  t)it  N«w  I'otoi  Cumiwiy,  h&sjicUUxl  2oanc««f(>rMnnetDnntlH,1nit 
Ixta  now  fallen  utidci  1  Dunoe.  Uf  tli<«e  bcnriiif;  from  iiorlh-out  to  aouth-WMl,  tb* 
r«r«tal,  frtmi  IS7»  U,  IWD,  tnvtnl  Sd.GSl  Ui»>  uf  c,u>rti,  irtnch  |ir«dii<»d  afc.-UO 
nniicM  of  f^l<l,  or  1*2(1  otincM  ]i«r  ton. 

Z>*'ttrihKtion  <{f  tkr  ffold  in  the  rMtu.-  Tlw  rdU  b  nmitllj  fouixl  nftlli-p  In  tha 
qotrtz  ill  gmin*  iiirUJhla  to  thr  fye,  kttd  errn  to  tbc  tnifrroMcepo.  Hnt  In  wrptml  vdiM. 
noUb^  th«  C-itll*!),  Tiearl>'  nil  thi-  i|iwrt2  rotitKinn  rtnblc  fS^AA.  (rold  uUo  pimI*  in  the 
Mmminl  pjrrilM  whirh  is  found  in  tlie  ijuiirti.  At  tbc  Tigr«  luirim  (he  )tjrtil4?n  foniM 
3  to  +  per  «iit.  of  tlw  rock. 

Mode  of  ■<orjtia,-r-— The  I'rin  u  amalljr  «rnt  bjr  a  wrtical  (fauft,  and  furlba  <lo|itk 
atUtiiM  l>^  Tnllowiiif;  it  dowtiwardji.  'E'h*  ijratciB  of  workii>g  t«  vmj  ntniil*  —  |nllan 
n»d  ^aIt^ii?M.  Tiinbvr  ■«  an  ci]x>ii>ivc>  it<in,  M(ieclnll}  when  niiainK  in  tb«  OMekjo. 
i^tk'ain  i«  iiMd  f'W  ilnUuiiiK  the  tuioc*  ou'tiifj  to  tlic  «b*euc*  <>f  wwtccpoww.  I'lir  •o*a« 
)'«nr«  tlio  Callao  minu  (pent  £100.000  for  wood  fwl,  owl  £20,UDU  for  niiitluK  timber. 
Brickjt  aru  loftdc  in  the  iwiKhlwurhood.  mumki  euiun  fium  Karopv,  «im1  Umv  ttwa  tb» 
AnCilLes, 

lirftnug.—'ntc  luinentl  on  iMvlng  tltomino  li  crtulictl  bjr  ttiAW  bnwkrre  lo  the  ^tr 
of  n  lg«t,  and  the  crii>liing  is  complttcd  bjr  atamiM.  Tbe  pnlveriMtllon  i*  MMle  in  tbr 
ptMcncvnf  wcut.  which  aurk*m  lh«[N>wder  to  Ui»  cop|H)r  UMlgBtuatin^ labtoa.  AdiaI- 
gKaistii)ri  )H-|{iiL«  uX  ibe  itniupt  \ty  Ibe  addition  i^  ainall  iguatititit-*  ft  inerciir^  al  rv^Ur 
iiLterTnU.  Abunt  7U  |>rr  ccul.  of  tlw  fpld  )■  r«tainc*l,  iliv  ki**  cf  'M  iwr  crnL  bni>](  doa 
to  the  Qncncu  of  tlio  gold,  and  to  th«  gvid  in  tW  )7rit«a. 

Cf>$t  of  marking.  -Tliv  ocHt  of  working  i>  high,  awiiip  tn  tke  unwlknlanaw  «U»»I% 
the  oxecnitfl  ooat  uf  otniago.  tai^h  cn«toinH  duties,  liigfa  «ngM ;  nil  atore*.  (ad  taptcMlIjr, 
nrc  ill  ntlo  with  tlifl  cocl  of  curriiigr  aud  vragea.  Tha  CMt  per  too  of  nitwail  tnatcd  ia 
more  than  £(>  nt  Calbo.  luid  abont  iiS  nt  Chile. 

Miaimg  Compamfet. — V,l  ('*]la>i  «a*  fiirin«>d  in  Juinnr;.  ItJTD,  frith  n  ca[4tnl  nf 
£12.880.  Till*  wia  fonnd  iii*iitTi«iirnt.  and  «a*,  in  1873,  iocrwucd  to  £&l^aa.  FtMu 
1B7(>  tolhcondof  I8S3  tbedivid«i)di  bni«amoutiU«lto£Si;.SHa  (Itc  |rraM  fit-Id  bdj^ 
£tJS8&fiiO.  Ill  ItifU.  tlw  ditidund  >««  nnrK  S-UVOOU.  S«-vmml  cnnl|■Btai^  Mieh  m 
ibi>Noov«an>.MiiMlc  i'liite  and  I'otmi  having  atbanat<<d  tltairorlj^rinl  ra|«tal,  tiavv  lw«a 
relived  witli  additimutl  uvy/  rai>ical,  and  areslUl  wurkliig.  OUh'i^  cucb  *•  lite  Hudi*. 
Tipre.  and  Paiuuna  bat-c  omtpcndod  offerMlotu  fnr  nmut  <^  faada.  Othcn  Imyc  vn^tad 
thrir  cxpitiU  in  *Mia)M.  Olc.  bvfort  ibo;  found  limr  vein.  Tb«T«  mv  trtlier  eompnniaa 
working- in  the  diatrici,  r'u^  Caralnl.  Knrvka,  Union.  CalUo  hi*,  Wcat  L'allao.  Naw 
Lklloo,  Ueutml  Ualbui,  etu.,  hiiL  tl>vir  worUu^ftare  unt  etlxnttre.  U.  W.  B. 


COMPRKS8I0X  VICNTILATION  OK  \  MINE  BY  MKANS  OF  A  OUIBAL 
FAN  PLACED  UNDEROROCND. 

ZHt  MHffrirditehe  Guibai-  VettKlntorantaffe  ivt  *1  W «*/?«•. .Sf4.if  J/  der  f.  Arn<m'Kin 
SMnkoM^Hte^kf  tv  PloMi'tt  hfi  Z»irlcav.  nfhtl  fimi^tn  Bfm&rtuKfftM  Bher  die 
Ana^faitaHff  d^r  PnhionmH^odr  in  iter  Orahfttr^nlttalioit,  Bv  B.  <>tTO. 
Zfiltchii/tftr  da*  Itrrg.  HHIru.  «>rf  Saiimrn-Wfrnm,  !'«{.  XXXll..  p.  1M>. 

XoturillistAniiiiig  thftt  Voii  Arniiii'*  imllirTT  wm  vcnliluti^  by  n  liiiibat  fun.  mifipljr- 
illg  a  vnliiiHr  of  »«av\y  lUB  cubii-  twt  (3  viibi4>  luctrva)  iwr  iiilimto  per  Nut))  c-»i|iUvcd 
in  (III'  minis  lliL-re  «■»■  unim-  tlifficnlt^  in  ]in.«»-eiiltii^'  tbc  cnrlmiiii.'  t«.-i«l  fruin  tlir  iJil 
wi^kinf;!,  klthnugti  mrcfiill^r  rliwnl  u{i.  fnnn  fi>iiliii;(  tbr  air  i-f  ivrlnin  diKtricU  nf  thfl 

A  vi-iitUnt"r  lian  b^rii  jiIkoiI  ii«ii-  tlio  Imttuin  of  tin*  Ali^tiimW  Sljitfl,  n(  u  «it-]itli  i.>f 
fi2r>  r«et  (tPI  rnvtri-*),  17  r™i  (fl'IS  nwlrt*)  abovti  ilii*  1ii>iiK<"tl  "n,  iiiid  26  fwt 
(S  uwtrv*)  above  llic  Ixittwii  of  tlw  sumiH  wliicli  wm  cjiindt-rpd  Co  be  a  xdfo  position, 
a*  t1ii<rc  n-iTc  tn-o  punipiiif,*  eiifrincB  of  liSO  I  tone- power.  Tlii«  Oliibot  fan  cuinpr«>aM 
till;  atr  instead  tif  cxliai»li!i(!  tn  tliM  UAintl  w«v.  I'ndfr  urdinar;  rnTiditioDK  it  jiru- 
diKca  a  vnlnitM!  of  2I,72U  ciihic  fi^t  (7t)0  cnbic  mfrtiv*)  of  air  \»t  minute,  and  would 
prodoco,  in  cttw  of  Miicrfceiifv.  GILGOO  cnbic  fvtt  (I.GOO  mbic  iiietres)  per  uiiiut^!.  T1i<t 
workinjc"  venlilatrtl  c»nii>t  nf  H,200  fiTt  (2.oOO  uietrtM)  of  ptltmw.  rnrriiiK  frtim  21  5 
tn  6&  "|uar<>  fret  (S  tn  fi  wiiiam  mrtnn)   iti  area.     Th<-  fiui  lisu  right  Tniifx,  u  2'i  fcvt 

incli«N  (7  niptrw)  in  diiui>L'ter,  ami  h  fc<pt  7  iii-pli(^  (1'7  nu'tri."*)  wide.  Tl«>  fnn 
hanibtf  is  iimde  in  llic  tlilrk  and  iin*«r  llmiiU  «oaiii  and  xnpcHncuiiiWiit  •Bialc«.  ITic 
itilK'  ivrHs  «tv..  arc  Iniilc  iif  linni  brii;k<,  uitb  a  mmMli  fmniitf  of  i-cnivnt.  Tlio  air  U 
adiiiitti-d  bv  cin-nlur  inlets  on  catli  side  <if  tlic  fan.  and  U  exitcUcd  iiilii  llii*  dc-livwjf 
drift  nf  nxliin^fiil'kr  m-ctinn.  TUe  diicluirfTC  friim  the  &ii  i«  rtgnlnlrd  bv  a  xltding 
•linttcr  preividtd  for  tlie  piirtxwr. 

Tlie  Kij);iiii-  in  |i1aenl  wijiiociit  to  lli«-  fall :  it  i^  dinvt  nrting.  witli  vanablr  in]aiiKi<m 
g«Hr  and  coil di-nuT.  Tlie  iiinltiii  lia>  a  diaiiivtvi'  itf  2(J'47  incltus  ('52  tnetn*),  utid  a 
Nlrnko  of  31*49  invbw  ('8  in«trea)-  Tbu  ni<mml  uprvA  in  45  rcvnlntion*  |KTr  luinulc, 
wlilcb  can  be  Incrvnaed  to  100  rcvolutloits  in  emergcndca.  The  fan  baa  run  alniott 
cuuliiiually  iLucv  Decvnibcr.  ISSl.     Tbv  fKlIoHtngr  cipeiimeuta  wei-e  miidv  in  1983: — 


Volume  of  air  p«r  minute  in  cubic  fpnt 

..  ,.  in  cubic  metre* 

Water  ganpj.  in  incJi«         

_  in  millimctraa 


W».  1.  Ho.  1 

2(1.107  S&fiGi 

•7874  7677 

20  in-6 


TtUt  gin?*  A  mi'an  vntumi!  of  2J>,H3ft  nibte  fert  (TSl'&S  <^b)r  metrM)  fur  45  ret-olu> 
tloni  of  the  fan,  und  at  inO  rrvnlntitinii  th«  volnini?  wonld  In-  abotil  Ri.-ton  ritUc  fwt 
per  uiiuute. 

Tlu'  atlnjitiwi  <'f  cuwprfHlim  vi-rnilntiwi  ba*  n.iji»-*il  tliu  prDpiTtluii  of  carlAiiiii.'  fcrid 
gafi  fnnn  IM)  parts  prr  i,(KH}.  whew  lli*  exlianslIuK  f»ii  "•»  «M.-d.  to  8fi.  llrnt  in  an 
imprnViMnpnt  nf  3  per  l.OilO.  In  tho  wurkiTiK  [jlaw*  tliu  <;lTect»  nn?  more  iipjiaivril, 
Tbua.  in  on<-  place  Ultra  was  of  earboulc  acid  g*».  w itii  lliu  veiiliUt«r  niAwling,  S7  W  |icr 
l.uiW,  ami  ivlKM  tlie  fan  waa  i-unmnn  md.v  B  \yir  1.000. 

M.  W.  II. 


M 


SAKKTY  h.KJaV». 

Dh*T  ii*  im  nm*r*r  Zrit  in  dtm  Otirnn-Karteimrr  Sftitr  itrwtmJftn  Sttlerlifila- 
tampan.     Br  Jon.  Mitir.     Ol§ekamf.     B'r/j.  Mmtl  SttUmmSmnUtJif  Zfitmmf, 

Aq*.  2J,  2?,  18*15- 


Una. 

Wrt^lit  "1  laiD|i  ImtUitn,  jii  pnutid* 

■770 

l-OftO 

■SOi 

•«H0 

U(i.         CiiKC.  Ac-.                   (III. 

«•* 

•.■ 

i*ao9 

1-ew 

tUifc 

XtN>3 

Do,        empty  lainp        ia- 

*■• 

u. 

2-330 

S'Tlf 

2-266 

axs:; 

Ho.        oil                            4li>. 

**. 

.■• 

■8B.1 

•xoo 

■la? 

■mm 

fin.        UiU)i  and  iitl          dot 

-f ' 

--* 

2?»l 

SDGO 

246S 

8-1 90 

Time  of  biinifiiii;,  m  linun 

^■£ 

.■a 

30 

£1 

18 

U    i 

Cnntiini|ttia)i  irf  oil  per  faow.  fbr  (oUtKfrilnit 

lipht,  in  )vinmlii       ...         ... 

... 

... 

■01 U 

•oisi 

HOXS 

«I»7 

M.  W.B. 


FRIL'KS  OF  COAL  AN»  COKB  AT  8T.  KTIBNNK. 

/>rtf.C«vdii/<  dn   Ckarkomt  rl  rain  A    St.    Ktif»u^.     UitlMin  de  la  £mM^  rf* 
I'InduMlrtt  Utm^rah.  Sf>  Z.  Torn*  XIII..  ISM,  ff.  261.  GG5,  801. 


Ktodctf  flML 


PMm  pw  Tw  of  UH  Ite 


Ul  JulT.  1IU       lA  Jan. .  WL     IHk  UMsh. 


1*1^  hard  h»nd  picked.  ilr»1  qiudity 

Ijftrge  t«iider  haiul  |iick«L  accoiMl  iiuiilitjr 

««i'i»»7    

8pr««n«d,  firnt  i|milit» 

„         M>(.t)i>il  qitultjr 

NnU.  wsbIimI ••• 

„       iiiiwanltrd        • 

Qm,  flntqaalily 

„     Kcimd  uualUjr    •- 

Smith's  •111*11,  lint  {[UKlit^     

^  Mvoiifl  ijuajitf  .t ...>•.. 

^  wAnhnl   .1.. 

HoBH,  Im  quality       > 

Mcnnd  i)imlitj- >, 

8nall,  fin-  \*.tfr  fi.i>ni>f:«  , 

,.       forliiiir  hitniirijt - 

«rtT«me  f|u»Uly        ... 

WMhrd«nke.  drat  qtuliLy    

„  M^iiid  i|ua]it;     

Coke  (w  l>l>J>t  funiarr* 

Bin^  rokc  vA  Kwxl  qualitjr  f«r  hoow 

HMllnukc  

Fitant&ia  [Agglom^nls} 


2S«  to  — 
St*  „  S-H) 
20  S  ..  - 
IH*  ,  21-fi 
Ih-i  ..  I7« 
13  C  „  1(H) 
11-2  „  12^8 
14-4  „  16t) 

—  ,.  ia-8 

17-C  ..  S(M) 

16-0  .  le-s 

14'«  „  Wt 

U  0  ..   IS« 

11^  ..  - 

10-*  ..  US 

7-2  ,.     8K 
?■«  ..    88 

KNt  ..  332 

-  ..  lS-4 
1<«  ..  lH-4 

80  „  irO 
•1    —    »    - 


288  to    — 
2S-4  .  MO 
2Ifl„    - 
20V  „  21-6 

16*  „  lira 

19«  ^  16-0 
11-2  ,.  118 
14-4  „  1»0 

-  «  18« 
17-8  ,  WW 
16«.  16-8 
14-4  „  16-S 
11-6  .,  18-0 
n* .,  - 
lOO  „  11-2 

8-4  .    8-U 

7«  ..    8t) 

»<„  J7-X 

20-8  „  sa-4 

—  ..  18'4 
lltfl  «  1»4 

HO  „  120 
IS-2  „  18-4 


atraio  — 
a-»«»4« 

80^8  ..  - 
19-2  .»8 
160  „  17-6 
130  „  ISO 
lff4  „  UD 
14-4  ..  180 

-  « la* 
ir*..  *>o 

18-4  ..  IM 
14-1  _  IB-S 
tl  2  ..  124 
m4  „  - 
lO-O  „  111-4 
64  „  (TO 
7-2  „  8fl 
»0  „  273 
S»8.  t»^ 

-  .,  1»<I 

IffO  .,  IIM 
«0  „  120 
U  i  .,  174 


J.  II.  .U 


51 
MtXI.VH    IN  THK  BUKOWINA. 

Ztitmug,  Vol.  XUII..  pp.  8W-379. 

Th*  Bukon-iim  wcniiiw  10.-151  »ii«arv  liilnnii>tri«  t«,+OS  Bi(iiitiv  iitiU-*)  of  tlw  mprtli- 
uBitvriimoit  ci»lfi[li«iiprtrticiii  of  the  Aiirtro-Iluni^riiiii  M'inarclif.  atid  cutiUtnH  &£3,2U0 
UiliiibitAiiU.  It  U  a  iDuiiBtaitiijiiH  diiiti'ict  nliicli,  fir  i>oliticul  ^itrtiuit".  i«  diviili-d  )iitr> 
wvtn  di'imrhnpiits,  viic.,  Ceumowiu  Stjull,  C^oriiuvritz  Lnivil  Kitnpnliing,  K'ltnnann, 
RuUntx,  Hfivtii,  Sturaxiiietf.,  SucMwa,  utiil  Wuiiit/..  Vur  mining  piirpo»*».  Wu-eirr, 
the  nuiUor  ndnyit*  the  follnn'ing  u'voiilnni  dirtaiuii>,  btunl  upiiii  ^twlugical  clurart(.-rii : — 
1    -I'liv  Uniettrr  table-iatut :  «oinfiri«iiig  a.  La^er  of  g<r|>*um,  ami  nnmomiiii  nnder- 

frnvutid  »It«hu«. 
2.— TllCF  t'atity  o/tlit  Prmlh  .■  mi  Hlluvial  and  drift  (I.oeM)  diitrlct.  willi  •rurkitblv 

pcftt-bcdi.    Skuditon*  ali'>  uc«urv. 
3,— The  immfiliaU  itfifMtmrhovd  of  the  CapUaii  will]  vlvf,  Loosb,  and  undatuiifi. 
•k     Tlic  Wattrthtd  beltettn  (he  Prulh  and  Serrth :  nipc  ut  No.  3. 
5.-  'Ilip  Lom«r  C:erriiu>»:  f'aiUt/ :  with  «Uiiviiini  and  blvir  cIat. 
6. — The  InbU'land  af  thr  Srrnfk:  «&n)0  lu  Ko.  6. 
7. — The  Upptr  I'atltigt  of  the  Sereth  attd  Sm^miott:  witli   ii  >tib».iil  at  blnp  tilny, 

drift,  and  inniuujiiii  dihrit. 
8, — Tlu?  Upper  Cnfre^n»*x  t'aflry;  witli  L^rjMtlilaii  naitdstaiit?  twueiili  tlieaUuvhim. 
S. — The  Norfh-foftrra  JUtutttai»-/oot :  miuc  ai  No.  8, 
lO.~The  Junction  of  tkt  two  Srivthi :  Muie  as  Na  9. 
11. — The  Loietr  Sfreth  di*ir*e( !  aauio  aa  No,  M. 

12.— The  Wattrthtd  brltrfen  l\t  Srreth  and  the  Saetawa !  with  blue  elay  and  Lous. 
I3.--Thc  &*«Mitri  VaUeif:  Vi itti  nllaviuni  and  undittMir. 
II.— Tbif  nct^bboiirhood  of  tho  toicn  nftiuetatta:  vrttb  allnrium,  saud,  MtidAtoEiCf 

cinj,  mill  Local. 
IB. — Tbe  Upper  Soiotut:  I'alUg:  lutme  a«  Js'o.  14, 
\^  ~1\ie  Mt/tdiiKQ  and  Siicha  I'aileift:  n  lib  Carpathian  wnilitoa*. 
17.— Til's  Sovf^ern  JJovntaimi  thctUfGlvM  format  of  UicMcluvt  anil  limFstotii>, 

vitb  bluo  cUya  at  their  bate. 
UiiiiitK  bogiin  in  17^^  vrhen  Iron  minc-t  were  oitcned  in  Iho  Kimpulung  diiCri<!t.  In 
17U7  KncMitiri-rMiiH  giilina  vtitd  divmvrrrtl  hy  Mnui,  it  Klrlibttlnv,  ivbt-n-,  in  1SCKI. 
mtigiiL'lili.*  iind  bn>»n  lufmHtJU'  wcrv  aluo  fuuiid,  aiiiln  Inrgc  minirin  n-iitro  m':i«  rttab- 
IisIimL  At  I'ocuriltiL,  nut  fur  uJf.  i-o|ipi>r  urti  wut  di*ri>VLTcd  in  IS2I,  and  wurkod  in 
ounntnidii  witb  tho  fomgiiin^.  Sniio  t^ld.H'«iiliui}{  viwji  aflvrivurdu  carritNl  uii  on  Ibo 
bantu  vf  tbe  Bvetrltsa.     Soil  and  [wtrolvum  axv  alao  wiirkod  iu  tin*  rcfpiin. 

<3.  A.  h. 


SALT   IN  THi?  SOUDAN. 

i>f«  S^htammff  dn  SAd'in.    Br  W.  KKt,t.\KK.     Sfi-g-  uiul  SHtiUnmtrnniteXe 
Zeituns),    I'oi.  XUII..  p.  408. 

A  slinrt  account  of  tlic  mIi  minn  nnd  cflinnierL'e  at  tbe  Suudaii.  Prom  KriUla 
70,000  CBinet-loada  of  talt  are  c:iport«d  jearb'.  Tbv  bent  ijuality  i*  tlial  f»imd  at 
BilinA,  u-hvrv  Cbu  call  uiiiict  aru f ruiu  10 Ui  W  uiotm  (32-S  Co  663  feet)  long,  and  friitn 
6  to  10  tDk-trim  (19'9  Lu  S2  tt  fwt)  iu  width,  uud  the  hrapn  at  earth  iturroniidiii^  tlimn  mrr 
from  8  to  10  iiietrM  (S&  8  to  32*8  fuet)  bifrb.  MeinWn  af  ibi^  TUAnk  tribe*  cnny  the 
anlt  tri  the  eqiuitAr  and  beyond,  and  wll  it  at  a  Jirotit  nf  thrro  hnndred  por  evnt. 

a.  A.  I,. 


fi2 


yUICKSlLVKR  I.V  1TAI.V. 

CMn*  ili»  i^ircktiltuftrtf  in  Totrnmit  worf  itiirr  litu  Jtirau/  Mrif^ifM  Bnyitm  t» 
ttUtr  mmd  wwr  Zett.  Ur  TimoKOU  Iltvrr.  Strir-  mmt  ITM*ttnima»*U<^ 
ZtHmmij.    I'vi.   XLlir,  pp.   (S3-»2Q.   43&>l3S.   -V».  4,\ai.  A-]tVIh,  Ml-IM, 

C'innnlnr  ix'ciir*  in  Tomnj  vitW  in  InK-  w'm*  "r  M  bediied  dv]nriti>i  luvitlg  a  COO- 
■t«nt  tMHiLdcs  to  »bifl  Uii-ir  huritarw.  It  ti  moitlf  cryitBlIiud,  vtrj  nuvly  MrUt.v.  or 
unioq^iiii*.  It  it  morp  cnminoiily  nnooUted  writli  cky.  taun  tWbam  nilli  Mkiu. 
quMti.  iron  pyrites,  iron  ir1iinci>,  msfrnctitc.  and  bluk  taanitiiDMi)  ore.  Tlic  iiuieiuQf  rr 
rofflan  Il«  betw^mi  i\it  A|iiinn  Alju  luid  tlwt  Mnnu>  Aiiii«tA  lilpMnnd*.  UmI  IrnirvrM^  Ibe 
Irad  aiul  iiilror  are  lennc  in  Die  nnrth.  Tht;  ci<|i|>fr  orr  IOlll^  in  tiM  raitre.  >biI  aijipM  kud 
bon>aTp>>ilifcrmtFi  IcmI  ore  con«  in  tkic  toulh.  Witliiii  tlirM  KntU  ntoreutial  um  liar* 
brrii  [omul  ml  ihtr  foIlbviinjT  l>lac«*  (finxvt.'diiijf  from  TKirth  1o  kmiUi)  :— l-fvlKlianl. 
Ki]«i,  JiiiKi.  Aiitmiir,  Alibiulift  S*ii  S«li-nUire.  Cciia,  Pi«ti  C*««tapiwjn,  0«'ih'U*nm. 
ZulfimU,  Sdvma,  Ihf  iit'iglibonrhnnd  nf  (IriMWd-,  San  Mwrtlnu,  KImI  CB[>«IUn, 
l*Krilot<lmn  itr«  ^v«n  m  to  luudc  of  (K-ciirrt-ow,  iliicmcn.  irorkitisB,  rlc  lii  ftU  tlw 
Rbov*  Ibcalitic^  O.  A.  L. 


THE  YAUU  MINING  mSTBlCT  IN  TKIU'. 

Uther  de»  MfiMrmdiatHei  TauU  im  Am.  Bt  Da.  PrircXlR  T  Iliu.  B»rf.  m»d 
H«fftf»M,^mnitrAf  ZfUnny,  Vol.  XUIt..  pp.  S4I-343,  SfiS-aSB,  »W,  M«, 
4O5-40>^, -t2&-427-  I7^anttatfd/mm  fir  '•  Amaltt  J»  ComtlrMgcioMn  viviUM  f  J» 
MiandaPtrmr  Vof.  IZt. 
Ynuli  i*  a  village  <il  alMut  600  inlMbilAnU,  utnalral  In  the  CDnlillftM,  otmr  ta  wbara 
the  Utt«r  r«M>Ups  an  dvvatioti  i>t  n^«rl.v  h.000  metre*  HG.V)l  (wl)  at  tbe  l^ednt  Kuwla 
Piwa.  mkI  I»  about  IGO  kilumvttv*  (00  tnilM)  from  Lima.  Tlw  mlalnfr  dUttiet  iiaiiM4 
aft<<r  tlii*  «))ui  Um  in  Itim*  b«cn  rcfrardcd  a»  bclonsinit  to  the  prvvinea  of  Uaaneayiw 
Jaa^.  aiul  laraui.  ftinrv  \H37  it  lia*  formni  \mti  at  tbi>  bMl-naitml.  Tba  lattj 
jilatean  on  wliiL-h  Vatiii  sinnda  iicliiefljr  fnniud  i>f  ft>rka  (4  t.'n.'larM>iMi  affe.  Uiraofh 
wrliii'li  lra(-|)^ti<:  and  dioritie  tntnuinas  nentr,  miinlnj'  fNmltfl  in  tli«  Andean  ttrik*^ 
l'h«  •nlim^ntarjr  (lc])ruit«  arc  mnrh  di^Uirbi'd  aiid  highly  allrml,  and  witliin  tlwti)  aro 
fnniid  cli(<  rich  (in-'bMriiip  rL-iiis  of  tlmmKiun.  The  Kutern  CnrdilU'ra  i«(iU*r,  a4Ml 
vntwiiUnFiiiinvremuaiid  tatoiw  wlii*!!!.  claj-iliilo.  arul  ):;raiiil(>.  TliionglKnit  thaaanivki 
qnartx  rrrf*  mv  abaiulant.  A  dark  jmy  \\a)v*tiuw.  miiimwd  to  bo  of  (7aHianif«roiM 
age,  !■  aim  tnentionoil  w  ocvurrlnfr  in  tlii*  inorp  nadrnt  inu-L  Tbr  mineral  rii:!***  of  ibr 
diftriet  eoui]]ri»e  ore*  of  tUver,  lead.  c»|ipL-r.  aiititii»n,v.i|uiekMlver,and  imn.  with  »Mna 
«aa1.  AtidatchMRua,  lo  Um  caat  at  YaoU,  ii  lli«  xUvi-r  refrioa  par  srf*llMe*.  and  b«M 
ar«  man;  ancient  minu.  as  well  aa  new  onu.  all  of  wbleh  an  ananieratcd  and  hriaHy 
dMCrilwid  bv  Or.  Pdacker  v  Hin.  Tbe  prJndiMl  copjvr  mine  i*  tliat  of  !wn  Prvwi*«<s 
near  Uorotywlia.  Uul;  onr  •inickailver  lutnr  U  tueuliiiiiMl  — that  i<f  I'urnjaci)- wbera 
cinnabar  U  found  iiii])r(«tuttiiig  a  jrellovriidt-Bbite  niKUtnap.  At  I'nclu,  wbnw  Mimi 
■malgnnntion  worki  orr  (stabllslml.  tberc  ■■  a  |>vril)H  miua.  Hat  ore  h  maaMira,  niiad 
only  nith  a  Utll«  milky  i|i>arti,  and  o<wnnt  in  a  Uyvr  4  inetm  (1311!  fcot)  tliirk  It 
eonlauu  •one  iilrcr  and  p>ld.  tlw  «aal  idIbm.  wblcb  ar«  c{taiii«il  at  a  conddvabla 
dlitasM  froBi  tha  villoca  of  Vaall.  are  thoM  of  Santo  IXimin|i«.  Svrao.  and  Ckdete 
Tlie  Mama,  tbon^h  («v  in  nnuilwr.  arv  <>t  wotkablii  tlikkntM  ((nn  04  to  1*6  MKHi 
-  1-61  to  8-1!  fwlj,  and  aie  mid  to  be  nf  fair  i)ualit,<i. 

Tbc  araniint  nf  lilvtY  {trrxliu^il  In  llw  Yauli  iliotrirt  in  IWO  woa  ifi^t  klUvrammi^ 
(8fl6tnii8>.     The  amount  nfcircwa*  2jS(tO,n(Rl  kitnirTanitnr«  (2,2*i  tona^.       U   A.  U. 
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C. — ZlKC-OBB    HllTEa. 


DUtrict. 
6.— mtten 
6. — Sprockh&rel . 
16.— Werden 

ToUlof  1884 
Do.     1883 


No.  of 
Uliica. 

ProAiM 
Id  ToiUi 

PctMn* 

Employed. 

1 

20336 

665 

2 

1.746 

2fi 

2 

9,793 

482 

6 

31,874 

1.072 

8 

31,587 

1,106 

D. — Lbad-ohs  MiiTBe. 


DUtriot. 
1. — Osnsbrack 
B.— Witteii 
16.— Wcrdmi 

Tote)  of  1884 
Do.     18SS 


No.  of 

HiDM. 

Prodnoe 
In  Tom. 

PWilH 

Knplnrad. 

1 

BO 

6 

2 

99 

10 

3 

642 

91 

— 

6 

801 

107 

' — 

^^^' 

^^ 

7       ... 

1^1 

88S 

E, — COPPKBAB   HiNKS. 


IMaMcL 
1. — Osnabrnck     .. 
6.— Sprockhavel  . 
16.— Weiden 

Total  in  1881 
Do.     1883 


No.  of 

NlDM. 

ProdtM* 
Id  Tons. 

boplond. 

1 

888 

... 

1 

31,225 

188 

1 

140 

2 

3 

81,753 

190 

^_ 

8 

28.211 

174 

Dlnriot. 
1. — Osnabrack 
2. — Haintn 


F.— Salt  Wobkb. 

Va.ol 
Woiiu. 

2 

s 


PriTftt«  works  in  1884  . , .  6 

Oovemmcnt  Worka  in  1884  1 


Grand  total  in  1B84 
Do.  1883 


PradnM 
InToDA 

1,132 

16,614 

Panto* 

SmpkTid, 

■  « 
169 

17.«6 
1,914 

209 
29 

19.5C0 

238 

18,150 

225 

M.  W.  B. 

06 

rflvflMXjnLLA  HRMP  WIUDINO  R0P8S. 

A'ovmilU'  FormuU  Joniiant  le  projl!  rationnfJ  dM  cahU/t  pf.af»  urn  nloii.  Bjf 
dlATtLRS  VKnToyniN.  BnlUtin  de  U  Socitii  de  t' Induitrifi  MinSi-aU,  S^  8, 
Tome  Xtt!..  185-K  pp.  413  438. 

This  jApcr  iidpvole^  ton  com^riMU  bmwMii  twolcbitUnf  iIaI  MutilU  hemp  wind- 
ing ro{>r.  The  mcriti  of  a  noir  kind,  which  iti  rapiilh*  ijaiinnp  favour  in  t'ntnco  and 
Bc'lgiiim,  arc  advf>«il«i  alMvr  tliww  of  the  fiTdinarc  pattern.  In  bolh  umm  the  n>po 
conuiUof  two  portiang  — the  lower  or  working  portion,  of  IciifcLh  ei)u&]  to  llic  d^pth  of 
the  minfl,  U  of  continually  iiicreiMiiijf  Rectiou.  proMM^'diiiR  upward*  ti»  parU  whfrc  tins 
atnun  ia  pvninr;  llir  iii>pf'r  porltoiiv  a  risaervc  lt-'n)rtli  cif  300  jard*  or  nwire,  i«  of  iini- 
tonn  section  fH)iial  U>  l.lint  nf  thi-  lownr  at  it*  hitrli"!  pnint.  Xn  nivnnnt  i*  ta.kcm  of 
tills,  ciccpi  when  orniNidcrinft  the  UiUl  wri|rlit  nf  the  ro]!0  mid  the  mean  thiekritm. 
Eaoh  <>f  \\\f»  two  qiiaiititi<M  (hmuld  be  a  mliiliuum,  for  on  them  dij|Whd*  tht-  in'nneiit 
'of  vorticftl  ruaiitaticu'  aKnil  the  cviitrv  of  the  drum.  Hith<.'ri'i  thr  hmvr  |>art  ha* 
generally  been  coii^tmctvd  w>  that  thv  tciwivii  |kt  unit  fucLii-ii  is  cotiiitanf  at  all  depths 
Qivea  the  followiDg  quantitiDH  (a  foot  and  lb.  beio^  the  uults  cmplojcd)^ 

xp  —  width  of  rope  at  any  pt.  P, 

a    —  coimiaiit  ratlu  of  thiL-kncMlo  width, 
li,,S,,P,  —  lunKth,  scvtioii    in  direction  of  tluckiiciea,  aitd 

WciKlit  of  working  portion, 
L,.  S,.  P,  — ^susfi  quaiiUtitfl  for  rcservL'  portioui 

till* 

i  —  n-^ht  of  cuhie  fi.  of  rope, 

f  t=  nuuiunin  teualon  per  sq.  ft.  that  cahk  «an  infltaiiii 
Q-load, 
16  U  than  poaoibl^  lo  c&lcnlatc  tht  fiilhiwitig  fonnttla^— 


•ft  that  mean  tliloknen 


*B 


2t 


L.; 


when  A  and  B  arc  the  Itwcat  and  highust  poiut*  of  the  working-  portion  of  the  mpe — 


B. 


:x 


-)' 


^.-./T' 


-L,; 


J-, -Q 


{>--^)- 


Kow,  if  n  diffiymit  law  of  coiwtrnrtiun  he  folhiwed — ri».,  thai  the  tnuian  per  uuit 
•«ctioii  dinninith  witli  ihe  height,  •□  that  tJio  tnunan  jier  nuit  •octiaii  at  II  exoceda  that 
at  A  by  the  weight  uf  b  IL*,— the  aborg  fo>niin1»  tmMmv— 


»B 


f^. 


i)' 


t^^-f' 


^.i(d^^)*(-')"-'! 


M 


8,-  L, 


fqii 


s/ 


(-:-) 


L,2 

4\  ZT' 


1  * 


"J" 


n^- 


-?("n 


L,£ 


For  ordioMT  d«pth«  6  maj  b«  ta.lt«n  w  SS  toit*  p«r  •quara  foot,  but  ahotild  bo  gimtor 
tor  greater  il^itlu.  A  ibiffU  nwnpk  nitt  anlBop  for  a  i»nif«rint).  A  hml  <•(  ]0  uru 
ta  r^Bod  from  •  doptli  nf  250  btfaoiM :  hrro 

Q  -  22  K  nz  ••  ao  lh«. 

L,  -  1»0  ft, 
L|  -  300  ft. 
Let  «  ~  i  (llic  usual  ratio  for  ra|wa  at  8  strand*), 

2-1  toil*  -  Z.IHO  11m., 

/  '  61!  totu  ivr  xi.  ft. 

A  -  SS  torn  \mT  ■•).  ft., 

tbc  fuQqwini;  rcaulU  arc  obtatinnl,  obviotulj  lu  hvour  of  tlia  ii»« ; — 


'*  

OUSlad. 

N**  KIdA 

Vill. 

-96 

-886 

fwL 

'a     

I -3  J 

1S3» 

-■ 

»,        , 

319 

S&l 

M].   fl. 

8.     

7a 

62 

•  • 

P 

22,Q1»U 

16.09O 

lb*. 

I*.     

6.iO0 

«.«a6 

•• 

Additional  advaataf^  are  claiinnl  fur  tlw  nvvr  kiml.  all  of  which  are  of  gn*t 
Impoitancf!  in  oanaiJvrattnn  of  tbn  fact  that  thn  rapo  i*  twptwUItj  liable  tn  w^ar  away 
at  the  jnnction  of  llio  working  aod  mone  portion* — t^.,  at  tb«  ptfot  B.  TIh  Jerk 
at  Uic  lift  U  dimliiikbed  bf  the  1«m  weight,  *iul  ou  accoaut  of  Ibe  nnaUer  mean  thlek' 
atM  tbe  ntdlu*  of  the  itrtim  eati  be  incnaaed  without  uadnl j  iDCraaatii^  ibr  mnmfnl 
ot  vertical  rvelitanoe  about  the  cvntre:  to  tliat  llt«  tbidwr  parU  of  tba  mfie  do  not 
BuffoT  »  much  ta  coUiag,  white  the  riongation  of  the  ajifar  part  el  tbe  iriirkiii(  jmrtlas 
(ia  the  Daighboariuod  of  B)  i«  rtdnrod  tram  IS  Is  «^  prr  cent,  (to  cjitota  oaa  pacti' 
evlar  experimental  rrsoll  nbtaiuMl  aft«r  three  weeks*  work),  aiut  heaoe  Ike  eCmi^ll  of 
thaM  parte  !■  le«  aff^fted  \ij  the  diminldtMl  ddudt^.  Hnreorer.  Ibe  oqailltarltmi  at  all 
■tagee  of  Uw  aaeeiit  ii  <Miuid<rrahl,v  improTnl,  aiul  tlx?  machlnti;.  in  eomeqMnee.  eob* 
jae(  tolMirtraUi;Mtbat  inaoJiincryof  ]«m  power  ma;  ba  need,  aiul  llicwork  |«rfhmH«l 
In  a  nore  vfficaent  atanncr.  Laetly,  a  oMuidarable  earing  k  epffednl  in  IW  raet  *d  Iba 
material.  W.  P.  P. 


THE  IRON  MOTTNTAIN  OY  DritANOO.  IN   MEXrCO, 

Dtr  Einuirrit  Ctfro  Jirrc^da  hvi  Durango,  ifrjeieo.  By  L.  KLBll<acHHtifT.  Btry- 
nnd  Bt»etlmmann<*ekt  Zf^fuHff,  Vol.  XLIIL,  pp.  fi33-&3S,  wilk  two  figurm 
i»  Piatt  II. 

Tbit  iwlntad  hill  ii  probnU.r  the  liuffort  tiWLM  iS  iron  mt  in  tUo  world-  Auoorclliig 
n  VrgidntT  ita  lGiiiCt)i  from  owl  to  wust  U  L,7IM>  vmu  (6^U'7  fed),  it  It  400  vnru  in 
brwltb  (L.US'titt  frat).  and  it  riaaa  231  varu  (aB3-iHi  feet)  kIwv«  tbe  PliuucU  de  S»D 
Aiiltmln  in  Dtinui^,  (mui  which  h  \t  twn  klli)»i«u«i>  (l'2<  mlltuj  dUtout.  Die  Cerro 
Mrrradn.  ibt  the  iri>n  iniiniitAin  i(  Miltd,  i*  divided  into  twn  pnrt«  h^  n  hrri»d  eotk*  nf 
porphjrry,  «nd  t!w»  whole  i«  unmvnnded  bv  hornbli^Rdif  and  ocher  cniptive  n^cks:  thow 
to  th«  iiurtli  oont.iining;  tiiuch  Hilicn.  in  thv  furiii  at  horuAtoiie,  jaapi^r,  «tc.  The  irou  ore 
i»  verj  (nhjiieutlj^  frjratMllitml.  uid  thi)ti){h  {{i^iicnllj^  cU«rlj  uagm-lic,  ii  ^ct  uut  in 
•truiigtjr  Ml  tu  that  iif  81ieplutrd  MoiintNiii.  dcot  Pilot  Knob,  itk  UiMouri.        O.  A.  L. 


COAL  IX  HUKOASr. 

(1)  Di»  SMmkokUnJbrmatfon  uwd  Jrr  Kohhmheri/han  t»n  SuM  *»  Vnyorm.  Br  X. 
Strg-  Mm4  HmetlanmaMiiitcAr  Ztitung,  Vol.  JILIU.,  pp.  586-6S8.  (hu 
fi^n  in  Plate  II. 

The  true  Cu*l-Mca*un>*  crop  oat  to  the  day  in  South  Huiifpirj,  in  KraMU-SjOr^Dj 
C'liiiij,  oil  till'  nortli-wf*l<jm  niij  north -ciwtoni  border  of  llip  sv-oillvd  B&nal  huslii. 
Two  c<Hil-fii?ldji  nru  n.'CQ^ited  in  tbii  rcffion— ^t  of  Kloliudics-Lupftk.  and  tlist  of 
Sukul.  neu-  Itwcbiua.  71u  ktter  faruu  the  Buhjivt  uf  this  (*peT.  It  eiteiidf  from 
the  Bemi\-ft  VkIIp;  to  that  of  the  Qreat  lluoiOb.  running  ueorly  |nrallcl  to  the  Szolcul 
Vallcr.  The  Coiij-Mownrai  beru  liu  iinconforntikblj  ii]ion  iiiiouchisl  and  gneiu,  and 
(-■•Muiit  uf  coiij^Iuiiiemte*  (tit  tlw  luuit^J.  iuiiidi>Uiiio,  *hidtni,  >iid  interciiliited  coilI-cciudi 
irith  n  hig^li  wrttvrlr  dip.  AIhiw  arv  hil-Iu  of  l^emtiaii  tifps,  >li<iwiitK  ""  lrn«it  of  iiacon- 
formitYi  nod  coiitaluiu^  phuitu  xerj  limiUr  tu  tlmnv  nliioh  juxt  fi'imd  in  ili« coiU-bMring 
i«r!««.  Of  tlw  luttcr  a  li«t  i«  givon.  Tlio  iwaniK  ttud  the  l>pdB  botwccn  them  both  vary 
L'uiiiiiilLinhly  in  tliickiieM.  The  thlckmit  cnentloned  1>  2'S  uietna  (8  2  fi'etl.  uiid  tb^ 
thtniiivL  I  uift.ru  ;3'28fcvt).  Four  principal  warns  are dwcrihcd.  aud  aiinl^FMn  ilKiuiug 
their  coiniKwitioii  are  i^rcii.  According  to  ihat^  i\k  pvi-oentn^i)  of  ciirboii  varin  from 
Si^tlK  to  7::  ul,  \it  hydrogvu  fmui  3'd6  U}  4'Oti,  uf  nitroffcu  froin  1^7  to  1'64,  of  uxj'g^u 
from  i)-2:f  to  lfi-37.  nf  etdphDr  from  d-^S  to  1--IS,  of  aah  from  lt'02  to  -^-64,  and  of 
wAt«r  f  mm  0'-i9  tA  0-M.  Beds  of  olaj  ironstone  nlim  occnr,  and  leem  to  CArmpond  In 
amarltod  manner  with  the  cool'Mama  with  whicih  they  arc  lUMOoiali^d  u  to  thinning 
and  tbickoning. 

L'ihU  wiu  iSnt  wurked  lu  thu  oual-fi«ld  at  the  «nd  of  the  last  ceutur/. 

i}t)  Du  iiMucken  Kaklenlastr  umd  da$  Kohltnwtrkvoa  Vomdm  M  B*MMUa  ( Ufform). 
Bt  X.     Same  fimhlicaliom,  pfi.  &'15-&iH.     Ontjt^ure  i*  I'tatr.  II. 

ImtncMliaUil;  ui-vrl^ntf  the  Permian  rocks  uf  the  Bauat  li  a  (hick  Mtri>M  of  Llawls 
■ga,  trhtch.  ill  tlie  iirih-libaurliuii]  iif  Duiuiu,  k  vilUgo  near  Iteaeliitia.  In  Sooth 
Uuoguy.  atUun*  ■  fT^at  Uiickne»x,  and  is  u'lul- ben  ring  Thi«  fornrallon  consists  cliied^ 
of  saudstoiic,  coinpri«ing  two  worknble  scaiM  of  coal.  Above  tlie  Mtudsluuo  is  (halo. 
The  sgatD*  mvnlivuud  ore  lit  uud  I'9  laotrea  thick  rvtpcctively  (6'^  aud  4'36  fact],  and 
are  much  dinturbcd  aud  fuultvil-  Nutt>'itbaUiidi%-  this  th«jr  have  been  worked  sinea 
1H19,  and  .mid  merchantable  coal  anil  coke.  Fnll  aiiuJyscs  are  given,  and  the  mode  of 
working  is  rieaeribed.    At  the  praaeut  cima  tho  coal-minos  employ  6iM  men. 

a.  A.  L. 

i 
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FEL8FAH  COAI.  WASHKRS. 

Zaw^n  au  FtltpalA.  AMitr  d»  Larafft  du  itarfiitti  (Jtft'aM  d*  7W/jw).  P*r 
U.  I.AXDKIvox,  Imgfnintr  dea  it<nu  dv  Mariinet.  Bulletin  dr  la  Boeiili  d4 
rJndwlne  Mtmfml*.    5rr  3,  FoL  XII.    1H8S,  pp.  393-U7.     Fi/mr  PUtn. 

M.  Lktidrivoti  hu  givmi  •  dctuWd  kmiuiI  oC  a  IniiLdlng  conatnietod  for  Uw  pnr 
poM  of  wuhliiir  c«l.  Tbc  proMM  In  condiictfid  on  the  (iindancnUl  itriiiripW  UmI 
tliomnpli  dr«ii*iii8  fAii  lUilj  rollriw  nn  «Kart  ciMidftc&tura  ;  aitil  n  Inrffi*  p»rl  nf  Ihv 
itp]>Ar*tii«  mn)iliivnl  fulRU  no  nthrr  ob^^ct  tlivi  lo  nort  the  lutupt  oM^irdin;:  1«  •ittra. 
urhii-li  *Ii>U'riaint-s  the  pBrtknlkr  proHM  bjr  whicU  lli«7  ai«  to  be  fivwl  fram  kUuA.  uid 
otbcr  impuritio.  Tlic  Urf(Mt  luin|H— abuvb  t\  iiL  (7U  tiitit.  in  diunetifr) — at*  aim))!/ 
ttvnf«<l  \tj  \\naA  ;  thit  tiMt  in  lixi!— Iwtwfon  'i\  in.  «tid  )  in.  (9  11110-)—^^  wnabed  by 
water  In  l.lio  ordiiiar,r  <r«^ ;  «-hil?  orpnrtliiiig  sinsll«r  than  tkU  l«  aufajvcl  to  «  |iroeew 
in  wliicli  CT7*ta]«  of  fi'ligiar  arv  iiwd  tn  a  inai)n«r  to  be  dweribvd  Mow. 

Tb«  raw  iDHtcnnl  1*  iitftoj  tlirongfa  a  jwrcami'Ki-Mrwin.  and  lumps  b(  Um  41^ 
nct«r  tluii  2]  iii.,  which  barv  pawed  thrDDgh,  aru  llfitil  by  a  rbnlu  of  boekMa  hile  • 
Mparator,  wliieh  aorta  them  Into  four  )at«.  of  iUain«t«r«  rarjitif  t«()iM'tirH«  b«<«c«<i 
<l>2)an41iin.  (TOand  40  »tn,),  fS)  \\  and  |  in.  (40  and  20nm.>.  (3)  land  i  in. 
{pi  aiid  9  mm.),  |4)  t  and  0  in.  The  flnt  three  aro  iraah«d  at  obc«,  and  a  tins  rendna 
iif  iitiall  fraffincnla  la  («rned  froM  each  bj  a  Htroain  uf  wator  to  juin  lut  (I),  ami  to  ba 
•nbjrctt'd  trilJi  it  tujvt  aiiutliiTxirtiiit[  |iructt«  in  a  ii1iinf-etMic,fram  «liioh  Lhejr  iMoala 
foar  iliroclinn*,  arconiintt  to  mui*  tli>tcmiin«ii  bj  Lbo  foltawing  ma«Iiniiin  itbiaHcn  :— 
i  tn.  (I)  inni.).  1^  in.  (7  min.),  \  in.  (5  mm.),  -^  in.  {t  mot,},  rmd?  for  ttw  pnv«M  of 
wathtDc  in  ca«M  ormlaiiilng  crystala  of  fvlspar.  Eacb  «m  tt  sUinl  4  ftwt  (1  n.  SO) 
iu  kn^h  h;  3  fvM  (0  in.  S$)  iu  widtli.  aud  hu*  an  intorivr  Uuirig  vS  fonr  ndoh  wU^ 
arc  in  doie  contact  vith  the  upper  half  of  the  cxt«rtor  «uvdnpe,  but  dupa  timpAf 
awaj  from  tl)l^  lidn  nf  tht*  lowi>r  lialf  in  mmff  point  al  lh«  btUdm.  thoa  fArndOf  ■■ 
InTcrled  irtwf^ilar  ijaadri lateral  pyramid.  At  thi*  lowcvt  point  tXwn  b  a  amall  ouilvt 
fur  tbts  Khiat.  Each  cam.'  i*  divided  bj  a  vvrticol  iKU-titiuu  into  twa  com  part  utvuta, 
iuta  ano  (d  wliich  waItT  lltiu-a  ftuui  n  tap,  uul  la  fitrcnl  l>y  tlia  dnaiiHard  •trcjwa  0t  ■ 
piatiiti  into  tbo  nthw,  and  npwarda  tlirmqiti  thn  nrvhtw  of  1  hnrtcmtal  wil«  hiiM.  OB 
w1)i«h  riMti  a  layer  of  cry*tal«  of  fvUpar.  Thaw  ouOT  are  eljHit  En  atuaWv,  aad  tiw 
fragnicui*  uf  cual  and  acliiii  of  a  pantctdar  alie  an  oarrkU  by  a  •troiif  eurrait  td 
vatvr  tUrtingh  ta'Q  in  *uc!c#«aion.  A«  iWy  paa«  uT«r  ihv  tmb  «f  fdapar.  thr  arblrt, 
which  b  hMTier  than  the  mal.  ninks,  and  a1tinat«ly  Nnda  ita  way  throaigli  \3x  rryatali 
and  thii  in«*hca  of  Uie  frame  to  tlw  miUrt  iMDtiMUMl  before,  while  tba  v^  imum  tvam 
tW  caM  in  a  stat«  Blnin*t>  bnt  not  prrfivtly,  purp.  The  aiaa  oT  iba  BMab  uf  aacb  fnuaa 
ia  retcnlabed  by  two  condtlVoua :  it  ninat  be  large  enough  ta  allow  an  eaay  paawga  far 
llw  fmgniKtiU  of  aoliiNt,  and  yet  not  eo  large  a*  tu  interferv  with  th*  anpport  of  Uw 
nryata.1a,  which,  to  fnvinir  thor»i])[b  cteanaing,  matt  be  aa  amall  aa  poaaibla.  TIh  tblefc- 
uus*  of  \\xv  hvd  irariM  from  1  tn  S  inelM*  (30-5&  mm.),  a  tintm  lUeksMi  biiaf 
rvquirvdaa  tltc  porltyof  llw  coal  appraaohea  perfMtlon,  The  ptatoo  BDvai  at  tktnta 
of  \V\  atruke*  per  mtnate,  tbn>ii|th  a  r«eukl«d  diatauoe  of  i  tA  (  in.  (ft  to  ID  UM.^ 
nerording  a*  the  f  mFUMinta  are  anal]  or  laige.  Can  alao  mnit  be  oxerdaed  with  repaid 
to  the  mt«  of  ogrwe  of  tbo  flchiit,  for  thie  i&fliitnoM  tha  foroe  of  anetkin  to  whi<rb  tba 
Mai  ii  mbjceUd,  and  mnit  bv  higher  ai  the  qaaotltj  al  teliirt  ia  hwcar  i  a  aiuiw 
inipnrtaut  matter  itUI  I*  the  ftow  of  water  fmn  tlie  lafk,  ott  whieli  larKalf  defwoda  tha 
ral«-  of  pnigrMi  of  Ute  material,  and  the  tiaw  daring  whieli  U  ia  being  D|erBt«<]  npon. 
The  a<.-eanUf  adjnatmenl  of  an  many  detail*  ahaah]  pradnee  a  thaoretlrally  perNei 
remit,  which,  bowevtr,  th«  akill  n(  tba  muet  eiperiene«d  workinvn  ta  unable  to  obtala 
ptactioc. 
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THc  water  that  eica]K«  from  the  KUuic-cone  imd  tlic  «um  of  fiJipnr.  chai-)fed  with 
ft  qufealiC}'  of  lalid  nuiLtcr,  fliida  Its  wu;  lint  into  a  <iUt*»nt,  vhnc  tlia  cgurw  partloUv 
gravitato  to  the  botlivm,  wliilu  the  liiif^itt.  iibont  V.KMI  ^raiiu  |i«r  pillnii  (58  Knin.  per 
litra),  arc  carriuil  onwnrd.*  In  m  l.mii^h  of  tuftrly  10  fwrt  in  IpiigtU,  wrhrre,  liy  the  Kction 
of  a  »rr(!W,  wimp  COO  gruitis  per  gniloii  (8  gnun.  per  Hire)  A{''Kiitii<jtnt<-  At  oneond.  Kaoh 
depoftit.  n'betlior  from  thcciatem  or  troti);]).  i«  t.raii«f(-rrM  iulu  a  ttiitalile  tvcie\ilat:le  hj 
ir«Ti»  of  a  rha'm  of  biii:kcU.  wlwrc  tl  U  Itft  ti>  i!r_v  bi-forc  U>iii«  curti-d  aniLj. 

A»  the  wfttcr  pa>im  on  fraiti  here  it  uiiitci  with  nimthitr  »trraiii  protvniliiift  frotn  u. 
Crongh,  in  irliich  liiu  Ixwii  cmivorrri  nil  thp  whUl  wiuthttil  niit  Itraa  timn  to  time,  nnil  u. 
InAt  rITiirt  IK  nuulc  to  -iihtjiin  ■iinlhm'  depiiit  in  a  luuin  with  inlet  luid  outli't  of  )M'eii1iar 
umilnictinn.  About  3,30r>  gre,  ure hruught  iti  \>J  evvrj  |i^lli<ii  uf  H-|ili.>r  (I*)  t!''''**-  V^ 
tUnn),  itnd  S.GQO  (38  t;riii8.  ]iur  life)  lUCMied  in  innkiri|i  mi  onvniH'.  TIio  water  liii*  now 
doite  il*  wvrk,  iinil  after  the  hi<*  *n*liunc(l  r<n  thl^  irh'.ilo  mind  nf  wa«kiti|{  Dperationii 
hw  1>eon  made  f^'wd.  it  is  puaipi^  up  to  thetoporihabnildinf;,  aodprucoediDii  unvtber 

The  tfTiUtr  conMnnta  with  a  compunvm  of  renilbiohlaincd  by  the  uwof  diRerant  kind* 
of  material  in  the  place  of  the  Norire^An  feUpur.  A  fiatriotic  dosirc  tn  iite  n  native 
ruther  tliati  an  Jmjmrleil  urliele.  induced  hint  tu  innvtifcalv  tbu  actiim  of  Ibc  felsiikr, aind 
iJie  chief  CHciitiahi  for  m  irnml  ImL.  I^lu  f<mml  tliat  the  tnovunietit  of  the  cryvtal*  1*  out 
»ertiod,  hilt  m  rniHited  In  n  Kinall  niUtioii  about  an  angle,  and  that  their  arlion  i»  like 
that  of  a  number  of  valuta,  through  which  (he  nehitt  find*  ii«  way  hv  ilegreex.  •■)  that 
the  lUittt  IiHpoTlunt  jifiiiertiu*  are  (I)  a  ri'Tlati*  uanveiiieiit  dutiutj,  detunuini^l  bj 
vufKiriuncg,  (2)  woll  delined  reeliliiK'n]  niiglv*!  Aid  (3)  groat  durabiltt;  to  r«i«t  the  con- 
st«tit  wear  and  t^ar.  The  lint  two  prvpcrtica  arc  voMCaaod  equally  wcU  by  qiiatti: 
uid  slthi>iij;li  the  Ruhrtnnee  la  infctrior  U>  feUjisr  aa  r^^ards  durnlntitv,  yet  the  abun- 
daitcc  r>f  it  in  the  immediate  neichlmiirhond  of  T<«  Martiiwt  fully  iinmpeii>nt(«  for  thin 
drawhiiek.  Hnreorer.  a  long  «erips  of  triab  actually  give  better  remit*  wlien  qnartx 
tnlceK  the  {ilai'e  of  fclsimr.  an  (cMeil  i-ltmt>ically  hj  the  <|un1tty  of  tlii>  iinni  whii'li  (Buaes 
over  the  bed,  and  nf  the  Hchiat  whicli  jiBjut-ti  thmiigh.  Although  «iLhjec(  tij  nii  rigidly 
lUod  law,  yet  it  i»  fouod  that  the  percentage  of  aah  yielded  by  ooiuhiietlou  varie* 
rouKhly  with  the  dvndty  of  the  nw  ntateriol,  at  aiiy  rate,  what  t*  net  ueeeasarily  the 
nine  thltih'.  with  thci  pcrceiituire  l>E  imptlritiM.  C(irrc<|xmdiiig  lu  a  dci»ity  11,  U  n 
percentage  of  a«h  l&S,  and  everything  facuvicr  ttiuiL  thiit  chuidd,  at  aUtivent«,  paw 
through  the  bed :  hot  a  much  lower  limit  ts  dueimblc.  and  the  bi'tter  ru*ult«  obtained 
by  ih«  a§e  of  i|riartit,  nther  than  telxpar.  ar"  that  the  coal  and  scliut,  aa  teparatixl  by 
the  former,  yield  dii  the  arentge.  rc^pei^tirely,  d'H  and  ti3  per  cent,  uh,  i:ompared  vith 
71  and  60  per  c*nt.  wlieti  the  latter  in  iiaed.  the  greater  ])CT«entag(i  for  the  rejected 
achiat  being,  of  cunnw,  another  advantage.  Toavoid  the  wanteof  ao  much  combuatihle 
luatertal  aa  tbi*  (c1ii*t  eontalija,  the  easei  have  lalelj  bt-eii  Lvniitruded  with  three  otm- 
partmettta,  th**  third  being  added  to  reci-ire  tin*  iiii«t  itu-ful  (lart  ijf  thr  achUt.  Otiier 
matertaJii  havo  bovti  tn«d  in  pUc«  of  felapnr,  auob  aa  gtavul,  aud  th*  achtat  itaolf,  bat 
to  no  pnrpoae. 

Ill  condurioB.the&drantagci  of  the  whole  proceaa  nuy  be  briefly  cnaiti«ra(«d  aa 
folkiwi : — 

1. — ThoroDfrb  deantiiig.  rcetilling  from  exact  cla^iifleatton. 

2.— The  recoTcry  of  the  «lime,  whii-'h  ■*  v«ry  u*eful  for  healing  boiWra. 

Z.  —The  small  tiiimbcr.  fciur.  of  workmen  required. 

4.— The  facilities  fir  Hnperviaion  and  TBpamtiim,  due  Xa  Lli«  intimate  coianectiun  of 
the  aeveral  parta, 

Xn.  4,  however,  entails  n  corrfepoiiditig  diudraiitage.  xit.,  tliv  difficulty  of  keoping 
one  p^rt  of  the  machinery  going  by  ittelf,  especially  the  chain  of  biickeCa  hclanging 
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to  ftttalv-  Th«H  kHnuld  contlnn«  at  irm-k  urvttnl  hnnn  at  the  tfi4  n(  eteh  <Uv,  in 
ariJH !•  IRwent  the  nnchlniT^  boing  •tnp|>nd  hjr  the  Accuuiiilktion  of  Mdimcnt,  tn  tbftt 
it  Is  trcll  wortb  the  escpeue  Co  erect  a  *|NM:inl  engiiM  for  the  purpOM,  «ii4  the  tMne 
renurk  appliflt  to  oUur  p»rta  at  tb«  ni*cliui«r7. 

Other  dliadvanta|;«9  we — 

£. — Tbo  incAtirenieuco  of  rnuljntiLin)r  lh<t  drlaib  inanti'MMd  ahnr*  whra  Aqj  ohaag*  . 
u  mndti  in  tlia  natatv  of  the  mnteriAU  lo  bo  trrated. 

8. — T)i«  ii«e  of  >  c:«Rtrifogal  poinp,  Uifl  rapilwr  action  of  vrhlch  T«(|Dtni  cqtuJ 
tvgiilaritj  oil  tlie  part  of  the  vhole  nuuhinerj, 

4. — The  cipennc  recultjujt  twota  iho  nooonitj  of  fi«iiioiit]]r  nntwing  tbe  Iron  |>ip«i 
tmplorvd. 

&.~Tbe  kiKh  rwt  of  the  whole  toiUlktioii,  of  nblch  »inu  ids*  tn^  be  i{uti«d 
when  It  it  wid  that  tti«  woodwork  ftkxu  anwiiBla  to  more  lh«u  £1,100,  and  the  belling 
toibontClBK.  VT.  P.  P. 


MIXING  IK  BOLIVU. 

BtiirSg*  nr  KenntwiM  dn  BolimntUthem  BtrghantM.     Br   H.    RiCK.     Btrg-  mmd 
BvfiUt,mini»ittJu  Z^lmng.  Vol.  XLIIL,  f>p.  125-lH. 

l.~~Ti*  Sitter  JfiM*  (i/ PortugaMt.  — Thae  mine*  ax*  litualod  in  \he  DaputMMBl 
tit  Paton,  iu  the  proviuce  u(  Chicbn*.  The  mining  rillage  mbtoda  14J)0S  fwt,  ud  tW 
mines  thomi^lrpi  more  than  15,000  fa«t  aboro  tva-lpvri.  The  cfiaa.  wfaicU  are  oolj 
partially  voiked.  occur  in  a  porpbjrittP  rock  ti)trntiT«  in  Silurian  b«di.  Tlwj  nrik* 
Borth-eaal  aud  ■uuth-wcat,  and  kade  tametiinM  to  the  euj>1  and  •ouuvliiDm  tv  ibt  weal. 
Ill  brv-adth  tlwj  varj  froui  9  iiidiea  to  6  fwt.  The  [xwplijrj.  wliicfa  oonnati  chMjT  4f 
»u0it«  and  altered  fclipu.  contains  alco  black  bombLaidc  aad  i«  Inpregutad  wiih 
•nlphides  of  linc,  iron,  and  copper.  The  vdiu  th«ittie]vea  jieM  *7g«fttif«Riaa  galena 
^rratgyrile  (nihjr  diver  ore),  Xaathoconlte  [siilpbarttn[t«  of  Mlv«t),  bora  ailivr,  aod 
natiTe  tilvrr  in  a  gangve  of  <inarta  and  mow-wlute  kaolin. 

S.— n#  Samt*  /V  Jfi'M«.  -  Kii  I««gUM  from  Portogaleta.  Tbo  nda*  woeked  harm 
oeoar  in  Udnljr  bedded  c(»r»e-^rainml  grvjwacke  rock :  llicj  run  eaat  and  weeL  hade 
tt°  to  SS"  to  the  BorUi,  and  are  9  inches  to  27  inrlie*  in  widlti,  the  alrikeof  the  cvuntrj 
rock  being  aast  and  w«t«t,  and  iu  di(i  46''  tu  OU"  to  tho  anuth.  Thi>  gftiigtM  of  tbe  lodM 
la  ehleflj  daj  tbite,  qoartt,  and  calcHpar,  and  the  or9«  PyranrTrite  a»d  Iron  pjrrttca.  Um 
fonner  in  dmm,  nud  more  pre^mlenl  in  proportion  a*  the  latter  hecoiiMi  eoarter. 

S.-  Tic  rirfoeajv*  Jtfi'aef.— The»«  arc  arseiiliferotu  galena  workings  ritnatad  ia  the 
Oocdillcm  do  Chocaja  y  San  ^lucent*.  The  niu  ucctir  in  an  irrsl  toaw  of  trsehjlle 
porphfrj  tntnuivft  in  Silurian  rock*.  Thej  ran  nat  and  weA,  hado  W  lo  85°  to  tlM 
Booth,  and  their  avenge  width  U  S  feet.  O.  &•  tb 


COPPER  DEPOSITS  OF  SOtTTH-WEST  APRICl. 

iHi  KupfirmlofferMltn  vM  8UiP^- J{fHta,     Bt  Db.  C.  Hon-nnct.     Jtwy.  mmd 
tI*>ltt»m»nHitekf  Zrxtmng.  Vol.  Xltll..  pp.  81 -«3,  M-M. 

A  mnmarj  of  all  that  has  h^'en  prerioitat.v  «Titt«'n  a*  to  the  genlegjr  and  ooppv 
dipoaita  of  Namaqaa  Land,  and  inorv  eapeciallj  of  pa|>«n  and  reporta  bj  John  Harrow, 
A-  Tbiea,  Ckri  Znmtnner,  F.  A.  E.  Lilderitc  and  A.  Wjrlej.  Tlw  uoonnwic*  gf  oo|>far 
ere  in  thic  pert  oS  Afnva  uraa  first  nude  koowu  hj  Van  due  !ft«ll,  aboat  two  kmdnd 
5«n  ago;  but  it  la  only  linoe  185!  that  the  depowta  have  been  worked.  TW  wfami 
eompai^et  who  kare  engigvd  in  thew  nperatlofw  arc  enoinaHtd.  aad  Hnu  patlflilBn 
of  «ufa  are  given.  O.  A.  !» 
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SALT  OF  SOUrnEHN  RUSSIA. 

Dot  Satiiurfebief  ron  :itulrut*/and.     Bt  K.  M.  Pacl.     rerhAndUvms^n  dfr  k.  t. 

ffeeUfluchfn  Reieh»aiataU,  IKM,  fp.  107-169. 

Thi>  coaipKratlvely  ti«w  aixl  important  >»]t  rtsioii  d^ncrilicd  to  «ituaCed  nc&r  tbe 
town  n(  Baclimuth,  between  tliv  Dim  aiid  the  Dtiiepcr,  in  the  I'rovinre  uf  Ji'kateriunilAW, 
mbout  130  vcnUi  (96  mtlee)  unrtb  iif  the  S«s  of  Aidv,  and  200  renU  (131^  tnlloi) 
mnth-Muc  of  tliwkow, 

Bacbmittl)  "At*  about  the  niiddlr  of  a  huin  of  Pcrmimi  ro>'l(4,  from  b«Micntli  whicli 
cmtbrnitfft'iMis  Iw^s,  Ki^'iiff  riw  Ui  inmijF  eollieriei.  crup  out.  niuiiit  ita  marpn.  N(3kr  the 
edg'p  nf  t1ir  tmnjti  llic  Prnni»i>  wKo  oiHinata  of  litiiititiiiiu.  Htuilstuiii-,  •nil  cnp|>i*r- 
twAriiig  Marl  Slatit  ( Knpfvrtcliiefi'r) ;  toimrdi  iu  ortitrr  Knt  r«ri(^t«d  rlaj-i,  gypaum 
Biid  wtlt-flUy,  with  Ujrem  of  rook  wUl 

Natural  brine  npnngii  hail  hoeii  Icnig  known  in  thi>  iliat^'ict.  Imt  the  firnL  twu  Wriug* 
wi-cT  |nil  iluwii  ill  1872 — uiit>  lit  Bftchimith  ititvlf,  aixl  the  other  iit  SlnviunvtlE,  about 
8  milM  off  Ip  tho  irnrtli-"  wt.  In  the  UH^r,  tlio  tlnrt-  mIi  ilujiDciL  (21  feet  thick)  wm 
net  ivith  at  a  depth  of  nbrint  100  fc«t.  and  a  («cniid  abi^ut  boif  ■«  tlucic,  10  feet  belnvr 
the  tirat.  At  Bathniuth  atsu  twu  bctb  of  t<alt  wcn>  found  at  nbuut  the  «ain«  d<T|^>tb.  [h« 
up[i?r  nil  fi^'t-  »iid  till-  lonur  (ttir  iKtttoin  of  nliich  lu-i  not  Im^i  nvMhed)  nt  luiat  Ii7 
f«et  thii^k.  Lalfr  mi  n  Mcond  boring  uriu  klt^'mpted  iit  rSlkvijuiflk.  but  nui  |»ut  a  atnp 
to  hj  thi'  InvnkiuK  "f  tkr^  rodii :  but  nboat  Ibe  muil'  time  a  hulc  oX  Brian iitlirka,  765 
f«et  in  d^Tpt.h.  ptorod  tiexen  dUtiuct  kjera  iif  nick  »lt,  varyitif;  from  20  f>  117  fwt  in 
thWkii«M«-  The  Ihirknit  of  thrw  boa  been  minrd  liiiFi-  iMtl,  aiid  consUtsof  Hhh,  cloin, 
uuuaive  rock  salt.  1'b«  ult  ii  hronght  mtt  of  tlir  minn  Ju  Ijtrgo  Itlrwlc).  and  \»  then 
brukun  up  by  luwhiiierj,  the  gnwter  part  being  reduced  to  jiowdcr.  and  u  RtnatW 
}M>rti»ii  Ui  lump*  ijf  tlic  *\te  of  niita,  Tho  prudnctioii  in  1883  uoa  ftiur  mlliinn  piid« 
(6.431  \M-at).  tir  abiiut  IhirLv  KaKKon  I'^da  a  dai.  A  fifth  lioriiig  at  Stiipki.  aboat 
2  milu  ni^rth  of  RochTuutb,  hoA  oIho  struck  nJt  bvd«  of  vulrie.  the  np)icr  I(i|  fevt  tliick 
at  536  fMt.  and  the  Xawet  of  which  4M  feet  are  kuowii.  but  the  ho^f)  nf  which  hod  nnt 
been  n»dicd  at  the  time  of  writing  thia  pa[ier.  at  SB2  foct.  0.  A.  1.. 


CAKBONiyKKOUS  SPIDEHS. 

Stmt   Arachnitten    nut   rfw    StrinkahUn-formation   con    RakomHt.       Bj/   J.   RuflTl, 
tiHtti»giirrJehU  drr  K.  b/ihn   OntlUcha/l  dtr  Witt*itach<iflei.      Pragvt,  1885, 

trp-  o<"'i  Pfot*- 

TUiii  i>  an  account  of  thiw  new  ipecies  nf  fo&ail  otaehnids  fnnnd  in  thr  FUilnlta 
bed*  nf  the  CiiaL'Meajurtn  of  llic  HakonitK  district  in  BnhrmiH.  The  followjnif  b  a 
Uct,  given  by  the  authi'i-.  of  all  the  arachnids  (incliidiiifc  thethir««iiew  apwiMdMerlbod] 
kitherto  foniid  in  thp  Carbniiiforom  rttck*  of  BohcKua: — 

Order    X.^Aratua  ;  Pataranea  bomtrifaUo  Frilsch. 

„     \\.~~AMkrat9marti !  Antkragtmartta  Knje%i  KiuStM. 

„  mimor        ^ 

A  ftdtt  allied  to  Kreitcheria. 
h  AreMlariwM. 

„   III. ^Pamtlo4f0fp*0»r a:   RaAocitieia  antiqaa  Kn»tM~ 
„     IV. — Prdipalpi :   Tkel^p\ontit  hakrtnicut  Kmta. 
„      V. — St^rpiaiuit !   Cifelophlhnlinut  f ntior  Curdo. 
And  scorpion  fTagTn<^ntii  fTmn  Niirwhan  oiiit  Stndnnre*,  n«ar  Schbn. 
All  tbti  nst  ore  from  lUkoniti.  O.  A.  L. 


8S 


OOLD  IN  CARISTHIA. 

Die  Qotdteifen  ran  Tra^iit  bri  PaUmion  it  KarnlrH.     Djf  Dm.  HtCBABR  CAXATAt. 
Ja\rhBch  der  kk.  geologiKhtn  Re^ckiatutaU,  Vol.  XXXV^  188$.  pf.  106-1X3. 

In  tilia  iwiier  tbc  autlior  ileMriltm  a  aerin  of  grotd-btuSng  nnd*  and  gnirsb  Ud 
ban  bj-  the  WeiuH>ul'«(rli  Dtomm,  iicrt  far  abare  tU  lunutb.  on  the  rigbl  huk  of  lbs 
Ilraa  IliTor,  in  l\iti  iimglilmiirhucHl  (if  P*t«minn.  Thi*  anrirerani  drift  luu  frMjuentlf 
bwn  n'i>rked  111  p*i>t  tiinni>,  Tvuiaitit  nf  waxliiiig  ntstinn*  having  btwn  foood  «larnf(  tllC 
•outii  bftnk*  of  the  «trt«iu  from  IIainin4>rgrab0n  l»  Dii«I.  a  divtantw  of  Hit  at  nt  miln. 
It  tie*  Iwiionlh  glacial  (lR|ii)i)ta,  and  riMrtii  uiicuiifonnnblf  upun  htKhnlippIiiic  and  miirt) 
dlatorbed  andcnt  i-rrflUllinc  riH.'k«  (iM;bii4tn*f  and  granitic  chivl)*}.  tlif  pnuit  Roolufrical 
praillou  of  u'tik'h  is  ulremely  ilnitblfiiL  The  Urftcft  uiiff^L  found  (by  BaruB  «aa 
Ocnlieim)  wncbed  Z,7a&  nilUiiftaiiiinca  (4£*2  ^nltu).  The  fallowing  Table  ibmra 
the  amount  of  gold  jircmiit  in  thr  goLd-drift  t>t  thii  dUtrkt  (Tra^n  bciBg  half-wkf 
betirecn  Hamineivmbcn  and  thul,  aiv  the  WdMnnhach)  coin[iand  n-ith  tlic  produce  of 
Minitar  d<i|.in>iti  in  iillier  liicalitiei :— 


Oold^and  frooL 

AmiMUri  Dt  OoU  » 
KlIocriniKn  at  Sand. 

AirtbofUy. 

Tlie  Ktiiric  (find,  kind) 

...  O-000(H8S 

Danbi^ 

„          (iN'ond  hind)    ... 

...   O-OOOOMS 

•• 

(third  kind)       ... 

...  0-OOOOlSl 

w 

„          (fonrLl'i  kind)    ... 

...  OD000008 

•1 

I'ragin  (maiiiiiniii) 

...  OOOOUHl 

Banw  rmi  G« 

„      (awrage)     

...  OO0002S8 

" 

„      (mlniinani]  ...        ■,„ 

...  0-0000026 

„ 

Okliplan  (maxim  iini) 

...  0«OOS8 

ZorNnnor. 

(Hvenigo) 

...  (H)OOOS» 

•1 

lUa*k   (av(mg«t  tor  the  mining      /ww^iiM^id 
pm«U8e7-1876)           ...              IMW0UM8 

Seirutjanow. 

Th^  Amor  district  (masiiniiiu] 

...  o<Kaii 

AiMMoar. 

«               „        (avorage) 

...  O000K8 

„ 

Alqralnfe      

...  IKOMU 

Kar«t«n. 

Tietoris  (arcngv) 

...  O400SS7 

Wolf. 

Oadong,  Adcloiig.  and  l^rk«r 

...  C«»0M»-(hX»i>76 

„ 

New  Honlh  Wain 

...  OiXAbi  -UXKJSll 

_ 

llic  Juba  KtriT.  in  ralifcniia 

..  OiJ014£fi 

Dornachiii. 

O.A.k. 


POTASStL'SC  SALTS  IN  MKCKLENBUHO. 

V»ier  d4t»  rwkamwum  km  KtilitaUt*  <«  M*eklMh»rg.    Hy  —  NnrncOTBX.    Awy- 
uttJ  BmrtttrntMrnmU^kf  3i*\tmmg,  Vol  XLUl.,  yp.W^Wh. 

The  mccrM  at  \ht  dM|»  boring  for  tolt  at  Sparenberg  and  S«g«l)0g  in  ISGB  and 
1800  draw  alU-ntjiMi  to  Ibu  inaMOa  of  gjrpmia  Inog  kvotri  to  OMwr  iD  th«  b^Ukmw 
koud  (if  LtibthMtn,  in  lh«  (irand  Duckj  nf  MKcklenh<irg'8obw«riii.  A  bxrihg  ««a 
afmnUnglT  Ui;un  in  LH74.  <Thi<;h.  in  1878.  al  a  dvplli  uf  SS7  14  iiietm  (1.073  fwt). 
etnlPk  a  l>n)  >if  inlU  "f  wbirh  l&()  nH-trM  (10;!  fi-rt)  wvre  {inXTMl,  and  abirb  bngaa 
with  carnallitp  (Kl'l  -t-  Z  .Ugl-I  +  IS  il»  Iwdn,  in  Ibe  aWM  mannm  a*  at  I'ttLwfaTt. 
The  bviiie  procored  frvm  thU  bol*;  (aitd  frMii  wvcnl  Kthm  *ln(*  pat  down  In  ibe  lUa* 
trict)  ^«lda  ft  very  Urge  aad  nlwble  peroentagv  of  potawioiu  ealta.  0.  JL  L. 
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MIXING  IN  TYROI,. 

Der  Berjfbau  in  Tgrol.    By  W.  Kbllneb.    Strg-  und  fiuetUnma»UcAe  Ztdungi 
r«l  XLTII.,  pp.  3S1-328,  329-331. 

A  ftinciw  ftocratnt  of  tbc  go-ilnsiy  *ml  mlnca  of  the  ivpoii  cinn|>H«c<I  birtwH-n  the 
Bavarian  Al]w,  tW  vvatotiln-il  iif  thi.-  Nnrt-  «ni1  Klucli.  the  EiipTuIiiic  M'iiiii(«in»  and  the 
Orllcr  Sjiit»,  nnd  tho  rjijuir  Tuiktii  Alpit  in  tho  wtwt.  Thin  tnurt  of  roiiutrr  iiifltidM 
North  Tynil,  iUelf  diviJwl  inUt  two  «hnrplf -M-panttr-d  nnrth  and  mmtli  {xirtiinia,  nnil 
Suulti  Tynil,  The  iii>rthenj  liitlf  of  N'tirih  Tyrol  coii»i»t«  nf  MdimviitiiTy  nick*  ranj^iiif- 
fruiti  Ihu  Btintrr  Sauilntoiir  if  llii*  Trim*  U>  tho  Mkiuvuu  Mulaiae,  and  the  «oiith*irn  antl 
moro  niQUiitaitioiu  liiilf,  rcu^Iiiiig  &e  f ur  iw  thr  BKtiner  Pus,  form*  fwrt  of  llie  Central 
Alpa.  and  like  tliein  invaeatia  compUcateil  luaMuf  cr.vittalliiic  achlitsmiid  pieuHi.  lu 
Southern  Tjrol  are  Llic  rx.]<>n]it4Ni.  fmm  the  KiPiix  tu  .Stilfnerjuch.  «Dd  tho  Ccrodal* 
with  Mndat'iiii?,  gitriw.  and  micA«(?bul ;  thcti  the  colcaroouA  district  nt  Mii'  Vint«rlipui 
and  th*  l)fla»i'rl]Mi.l  with  cr.vntalliiie  inurld«i.  «T|)rntiiiis  n>ek«  in  tlitf  I'tlt.Hihertlial. 
juirjihyrii's  in  thii  Eiwck  ilintrict,  anil  jiranito  iin  tbn  wmthiini  ilojws  of  the  Ureiitier. 

Sinc«i  tliir  Hfti>eiit]|  iwUiirT  luintii^  ii[N>mtiiinii  nf  rarioiiti  kiiuU  hiiri>  1hm!ii  Oirried  on 
in  thete  iiuiiiiit«iii*  for  tr«ii,  ifijipcr,  ailvcr,  Iwid,  nnd  Jiinc  <tre»,  gold,  pUtiiiiiin,  i]iii<!k< 
ailt«r,  uiitlinu'itv  and  brown  coal,  gmiicirdi>,  and  salt.  Tho  ciiivf  working*  In  preuent 
activity  nri'  i>tnimi.'nil«d  iti  llii*  pnpcr,  and  very  hricf  |«rticutitr<  of  <uch  iru  (fiv«n.  In 
Nurth  Tfrol  alonu  Ihuro  werv.  in  thu  bt^iiiiiiiK  of  1881.  91  cooccuioiM,  disCribuUil  u 
fbUowi:— 

27  for  broken  cool  and  aiiDintcite,  eovertag:  an  area  uf  l,2&l.L63 


11  for  i»<i|)hu.lt 

12  for  Inul  orp 

1 R  for  copper  ore 
2C  for  gold 
BeiidM  irou  mioM 


(313  aorea), 

1,302,842     (3:!5  aon->}. 

B76.740     {im  mcrv»). 

*.GU,iai  (I.ISI  act«a]. 

496.276    (UHacnuJ. 

8,300,91<3     (57&  butm). 

U.  A.  L. 


COAL  IN  ITALY. 
DttoubfimigHto  dt  earbonet  f  Italia,     Akojc.     Sf*^'ita  Mi'nera  v  J^tiolirgiea, 

Str.  c.  Vol.  m.,p.m. 

Aunoiincomnit  nf  the  diiciivary  nf  im  impnrtnnt  conl-Held  at  Serra-San-Bnuio.  in 
Cttlnhria.  Spvpii  seainH  of  eoal  of  v«ri>lict)t  iniilit^  have  he«ii  pruvcd  by  horiiip>.  The 
up^riuuHt  waa  met  with  al  a  d«pih  uf  S23  mctnM  (1,715  ietA).  Q.  A.  L. 


THE  ALOSNO  COFPKR  MINES  IN  SPAIN. 
Die  Xupftrynbt  ron  Alotno  in  S)Janifn.  Bif  V\i.  Wiuubb.  Berg-  mmd  I/mtttHt' 
mrrnaiti-hr  Zritunff,  I'ol,  XLIIl.,  pp.  inH-Mi 
The  AliMno  MiriiiiK  CoiiCMaiuiia  iKrctijijr  an  area  of  3.640,000  U|iiarA  metro  (63G 
ncr«)  ill  the  provinL-c  of  Hnulra.  Togvlher  they  form  ths  Rl  Iji^ntuuo  giwip  of 
vunv.  Thv  chief  ore  dcpotlt  \a  a  tnaaa  of  copper  and  nlriirdicaring  irwti  pyritei, 
nmilar  tothofie  uf  tho  Eio-TintA.  Tlmnin,  and  Kt.  Dnmii.go  inin<::«.  \u  Ittti^th  ii  alknit 
BUO  metrii^a  (1,9(19  fwl),  and  iU  brmdUi  attain*  R5  nidrt^  (71  fwl.)  It  utrikruKiut  Jtnd 
Wi>«t..  nnd  iIi|M  to  the  north  at  an  aiiftlf  vnryinff  from  70"  lo  -IS".  Thp  di>(io«lt  hecomtx 
broadiT  a«  it  dtwpcn*,  and  fonii*  a  huge  IviiLictiljir  iuiu»  of  unkn»ir»  depth,  emifnmiabl; 
iiit<>n.-alat«d  belw«(sn  the  bedded  ruck*  uf  the  dialrict.  U«tail»  of  the  modi;  trf  working 
areijiviai.  0.  A,  l. 
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PIITROLEUM   iN   UUNUAHY. 

/Vhv/««MM>rdh>MaiM   i'«    Umgnrm.      Sy  J.   Noth.      I'^k*mdlu9ft»  4tr  t.  k. 

0*otes{tvk«n  S»iektanrt4MH,  1885.^^.83-65. 

Tlw  oceurronoo  at  petroleum  hu  \mg  hrtn  known  in  llnngvj.  but.  liiUierto,  the  ' 
qnuittttM  found  )uivt  tint  becii  viirh  m  to  T«iii]in-  llic  working  irf  Ibie  Atft»'HM  xtrj  woe- 
comful  coin iDfrrci ill T.  All  llie  IrvAlitin  known  ii|>  to  diil«  uv  eiiuntented  aod  briHIj 
described  in  lliii  |itt|icr.  TLl-j'  kr«  u  fuUows;— At  3  kilouieLcn  (Lti  uiile*)  tnmt  tbv 
riling  u(  HntUMlor.  *out1i.tMiat  of  Nft)ri(lM.tijra.  in  Bntfnnr  omiiitj,  oil  in  aumo  *baB- 
d»nr<>  L*  FimiimI  in  n  dniomitin  tini>Mt<>n«>,  lUweribnl  ft*  nmlprlying'  Topilirljr-bailiM 
wicMcliUl.  ThU  i«  tli«  only  pmnt  in  tlw  dirtnct  at  vrhloh  ih«  pelroleuro  b  tMOcutcd 
Willi  ruck  I  oMvr  tluiu  NcocumUii. 

In  tlx'  CMt)iiii»  of  S«n»i,  Zvniplin,  Cnghtsr,  anil  Haromack  Hk  oU  U  fixrad  )iii< 
pregnattn^  TtKks  t>t  CretanNKMu  agr  at  tho  rillaf^  of  Eooiatiiik,  Kiiwm-^lu.  Liub. 
•ltd  SumexO.  but  deep  boriiii;*  are  nc«d«d  to  nsrb  It. 

At  KAimcrA-SMAul,  iiMr  Udvmrbelx  Zibt.  KM  kilna.  (iW  Uw.)  of  oil  are  }ield«l 
diulj  bj  a  tMiro-liolc  800  inetras  (6fr4  feat)  df«i>  in  Boccue  bed*. 

In  till-  Jie%Tip.-iic  <t'p]>Kr  T^rtinry)  Mlt-bearinK  foniuUion  oil  i«  ■tatnl  to  oomr  In 
North -i'ostrni  MnniMnu,  ni.-*r  Ilm^pniirT. 

Ijfm  known  d^poaiU  aru  totiw  in  tlia  N^r>-Uanjr>  ba«iu  and  at  tba  fmt  ot  tin 
Hatn  mn|i[«.  Here  the  oil  1«  found  itronKlj  iinjiTcpnUiug  tracb}U«  ttift*  uf  Miooeot 
age. 

It  fhould  bn  noted  that  Um  ebtef  oi)-bcsrin|r  rodit  meutiontd  bckmg  to  tbt  (hwt 
CarpBtbian-Sandriooe  Mries,  tlw  «atiio  which  ia  lo  riefa  in  petroWaa  in  GftUda. 

O.A.L. 


LIONITE  OF  ISTBU. 

£oMiM  BrammkohltHlagtr  M  Alban»  4*  Ittritn.     Bf  M.  PuitliauilL     Berg-  mmd 
a^itfrnnannitelm  Zvitu»g.  t'ol.  XLlIl.,ff.  \hT,  l&K,  ill»»traltH  hg  f\g.  II. 

Plat,  ri. 

Bnl  little  ba*  bitbcrto  bm>n  known  nwpeetinif  (be  occnrmtca  of  nunnal  foal  in 
Iitria.  Brown  cm)  bM  been  recorded  in  unimportant  ifoautitie*  from  (tw  following 
IwalitiM:— Piivntaite,  Mali  Ert.  Pfdviia.  Punte  Ubaa.  and  Vnii;ua.  at  rite  foot  of 
Moub!  Ma^fgiun.  At  Allwna.  Ijowcvor.  in  tho  CWpanu  ValWj^.  in  Soul)i-Ea*ti!ru  UtrU, 
li^ilie  itrpoiiU  are  found  wfaieli  appcnr  to  be  nf  conmereial  valoc  Tliey  aaeur  In  the 
lower  diniion  of  the  ao-oallrd  Votiua  bed*  of  tbe  re([iin),  a  fonuation  of  ga€»a>  ■(& 
Some  flfl;  ie*i&K  of  brown  coal  are  rMnyniaad,  inMrfaedded  with  fainunfiKHu  llmwlnni. 
but  the  botlwn  one  alonu  ia  thick  anoagh  to  ba  profitahljr  worked.  Tbb  aoun  baa  baan 
mined  fen-  tbt-  laal  kIiIt  tear*,  ii  uf  goud  qualitj  bat  ecr;  irra^Ur  tblekneaa,  and 
yiadcd  I&/WO  IMH  iu  1863,  35^000  tana  in  1872,  and  frou  «ft,000  to  70^)00  tone  la 
1884.  O.A.L. 


MLNEBAL  OILS  OF  ITALY. 

Smi  Prtnlii  ItaUant.     Sy  B«5BDHT0  Pqkko.     (faiiaHa  Cilmitv,  Vol  XtU.. 

77.    St%  altv  SeittM  JuArkmeM  fmr  MtBtraJofit,  Otoloyit  nW  ^tlae^mivhfiti^ 

IJtSa.     re/.  //.  B^fraUpp.  14.  15. 
Oivea  analjeet  and  other  particalan  (chcnilail  rather  than  (Hlogkal)  nf  tht  jMtoo- 
lenm  from  fear  Italian  loenGtiM.  nanwlir  i— Phuwnaa  -  a  clasr,  jiDaw.  aoaavvkM  taor* 
•aeani  oitt   Kifanunno,  bckt  Vofbcnv—a  dark  duonaeant  oQi  Toeeo  Cawnria     a 
bkeh  UtvotiDOBa  aO ;  nad  Smi  Olonuuii  J  ucarioo — Uka  the  laaL  G.  A.  L. 
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BRITtSU  CARBOXIFEBOUS  IH8ECTS. 

7^  Cariomtftrout  Bej-apOit  ToKici*  of  (frtat  Britain.  Sg  SlMDSI  H.  SorciWIl. 
iffinwVf  of  tht  Bottom  Soeitly  of  y^^tura^  Sitiory,  FW.  III.,  pp.  213-23^ 
Oh«  PM*. 

or  tlw  insMtii  wnumoretoct  nanct  bidoDg,  an  it  ■!«-&;>  th»  imm  in  Iwd*  of  C«rbDni- 
feroiii  BKB.  tn  tlio  N^iiropttni  to  vrhicli  th»  atithor  aildi  tn-n  ni^w  genem  and  ipMlM, 
vis.: — Ari-iiiaptilHii  iufftiu  *Bd  Srotlia  pritectiitciv,  tliv  friniitfr  tn-ra  tli«  Cti«1'lf«a- 
tmv  "f  CIiMUrRcM,  mid  Uie  latU'r  from  lliu  Slalfordiliiro  C'tiaUiold,  Tin-  Ortliopu-r* 
luv  rv}n'<>$iriiU>il  only  bf  Eloblattina  mnatidioidrt  (ScnuDSu)  kiul  «  PliuMiiiil.  Cicrii- 
Kvidti  Antlicii  (BccKUMo)  U  tb«oii]j  Coloopurou  hwiiHuiimL* 

O.  A.  L. 


A  NEW  SEISMOMETER. 

Uthr^tim  y«mrt  Qmtt^tilitr-Seitmotnrler  vn/t  ilir  Erdbthtn  i.  J.  18S3,  in  Dormttadt. 
Bg  0.    R.    I-iMirs.      ZeittthrffI    der    D»mUck     Qtohs-    Omllfha/I,    VU. 

xxxrr..yp.i!i'iG. 

The  author  Jncribm  mkI  recmnmenils  wi  impruved  fnrm  of  Can^iAUnv'a  nirrtHiriat 
*cWiiii>uiuter.  I'lio  appinttiu  cniinUU  nimpl;  oC  a  rircnlar  rontral  riM«rrmr  of  mwraaty, 
■itrru>iiid«il  b^  siilovii  ouinll  cn))*  to  rvceivv  tins  ovprHDwiiig  i|iiiL'lt»tlver,  and  thus  rvi^ater 
tbu  dimtivu  wid,  t'l  vnav  vtleitt,  (ho  viiiloiice,  at  wrtbijuako  ■buvk*.  Tlii!  Kbul«  »  of 
pottPTjr  ware,  in  one  ]iL'BC!,  and  it  (imvided  witb  a  Rlaiui  vurur.  lu  owt  U  rtoivd  nvl  to 
osoecd  2-50  mor^s  (IuU-a-ctoi'iOi  uid  U  Wjr  roquuvs  0-5  kilognmmct  (about  1  lb.)  o( 
merciirj.  Q.  A.  L. 


MINING  INDUSTIUKS  OP  CLAUSTHAL  IN  183*. 

tMn-rifU  ilri'  tt'ttfnll't-htffn  ProJtittio*  dtr  B*rgtitrkt  %nd  4er  FiMkatiKhtm 
UAtUitntrke  \m  OhfrUrgamUhatii-k  Clautlhai  fur  ■/«/  Jakr  188i.  AKOn. 
Bers-  •"•if  MurttenmaitHiwhs  Zritung,  t'ot.  XLlV^f.  172. 

Tbo  fullovtin;;  tabuUr  »ulcnieiit  show*  tlie  luiuonl  irroduclinuef  the  CUiwtlMl 
Liiitiiiig  dUlnct  for  ISM.  u  eunipiircd  vrilb  tb»t  of  llw  ))r«Tii»ia  jcu : — 


Amouht 

IS  Tdxl 

1  ..—^m^M.  ^  _f 

ITatvke  or  PaoBuer. 

LtaCMH- 

tw. 

laa. 

dial  (Palane^ic) 

Ka5.277 

623,118 

+  10,165 

Bnivu  coal  (frum  iicw-vr  roclcii) 

181,303 

106C£d 

+  14  737 

Iron  ore    ... 

311.&05 

310.2S3 

+    U22 

Zinc  oru  (friin  Hie  OberhiLnt   Minn)  .. 

S.4fi0 

fl.ltfl 

-      711 

Lnil  lire  (fniin  tW  OlicrrliBrj        „     \    . 

14,431 

I&.I33 

-       68S 

,,       (fioin  ihi"  UiitMOiani        „     1,., 

89.233 

9U,(»>3 

-    1,430 

C'nppOToro  [fi'Mii  ih«  OherliiLr-^     ^     )... 

»0 

•103 

33 

M       (froni  tbo  UTilvrlion  „     J... 

ti-isa 

19,QJ5 

+    1,474 

1               „       (frnMi  SL-Uiiialknlilon    ••     9  . 

1,011 

aSa 

+     i.>a 

Silver  oro  (froai  tbo  Oberliari       „     )... 

«7 

96 

-         29 

SimlUr  itatiitici  Mipsstin;  Vat  nuOilluglail  pndaoCloit  u»  aba  glm. 


O.  A.  L. 


*  lnlb«pnbUi!UlMsacf  tbeauDaScralvtr  ■'VKnDWMu  papcnl^ttaa  MBMaotbarua  tbvOHMmfK- 
QUI  tuwvu  at  Anartda. 
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THB  CLASSIFICATION  OP  OUE  DEPOSITS. 

Bnnrrkmngtn  tvr  Cl***iflkatiom  rfvr  ErxiitgrrrtSHen,     ilT  A.  TOH  OsODPICI.    B*r^ 
nnd  UuttUnmitnnittAM  ZtHmng,  Fot.  XLIV.,  pp.  217-2S0.  SSS-tSS. 

A  critical  naminaticiii  of  tbd  TmrKnaa  cUwiAcatiiMu  of  or*  tlrpociU  which  hair  bOH 
proptiaod  bj  1-on  CoUa,  Oritnin,  J.  A.  Phillip*,  Kntnooa,  Curtti.  uhI  ol1t«rt.  The 
mcbor'*  own  Mhmn*  i%  th«  following  r — 

A. — OitfbiXAL  Okb  Dkpo«IT«. 

I.—B*di,d  On  J)foMt. 
i  I.  — KLuiire  ore  depodU. 
2. — SegTwpitionii. 
I3.— Bodilcdorra. 

//.-   Matwivt  On  iV^wJi*. 

JII.~On  Depotiit  JtlUmg  rmitin. 
\  1. — InHUlti^  nf  fljBtir««, 

(11)  Vtiat  in  n>MMv«  (iMfl-«dinMfiUr7)  roek*. 
(6)  Vcina  in  btddMl  rodu- 

'  2.  — IntiUilk^  uf  «ftV<TII8. 

tV.—M*l9morpkte  Ore  Drpoftt: 

D.— Bsscici*ru>  Oks  Dipohits. 

O.A.  L. 


Cootcm  ponwedti* 

with  tlie 

eoetuHHg  rode  or 

•■conntrjf." 


Nowm  thui 

Uh  cQCloftng  P>ck 

or  •*  coanlry," 


THE  BUTTB  MININU  DISTltlCT.  MONTANA. 

i/itr  if««  Oamgrerier  mm  Tfvfb,  Manlama.     lit  U.  Tou  lUm.     JV(w«  JakehmrkJ%e 
Mt»frato<fit,  Otatcgit,  u»d  Paim*ontoiogi4.  1B8S.  far  /.,  JAj|«»rf/«i|fMk  ff. 

Biitt«,  ill  Motiljiiui,  U  >UuKtMl  ill  UtUndi!  40*  norlh  uxl  US'  SI'  west  laufttuda 
^OrcMiwidi)>  abuuL  4C  milei  Kiath-wial  fruin  Uic  cit^  cf  UfletiB,  «t  ■  height  khoirc  ac^ 
|«*«lof  5300  f««t  on  tbo  wntvni  fuot  of  th»  UrMt  Uiti«la.  OoM-wuhliig  mm  tti« 
flrrt  mtnliig  opcntton  condiKtcd  in  thii  locality,  T«ti  jror*  Ulm  mm  dlwxitwrtd  thf 
rich  tilrfir  bimI  oopper  depMlU.  A  then  hI»torjr  of  |pil4  niimnit  in  Uontank  \»  irlTcu. 
Ihcn  tItU  of  the  tlUeover;  of  the  Conutock  Lode,  antl  the  other  grnot  finb  nf  on 
depcNiiu  in  tlic  ftutv.  $0  rvpid  hu  bom  t1»  gnm-tti  cf  th«  mining  dlatrtct  of  IIbU* 
tbkt  iU  annnil  pT^.4tartion  of  nlvcr  h»d  rcacht^  I.LOU.OOO  ilnlUra  bcfiin*  the  nain«  »f 
Bntb)  Cit7  wu  known  in  Enropo.  Tlwtrfl  v«  Omw  ]win«i{uU  w^U  n(  IcidM.  nocapjring 
an  ar«a  G\ial  tnilM  loof;  fnint  Mat  M  w-cat.  nrnl  1  niilM  hrtmA  ffnm  nortli  td  tuntli. 
TIm  Indc*  mn  twiit  and  wot— •lifrhH;  Mvuth-UMt  in  tlte  wt^tcni  portMH  \4  llt«  tvi,-iun. 
•nd  dightlj  *oalh-c««t  in  Iho  e«tt«m,  Ibo*  forming  a  lincof  dit«ct!oti  •ouMwhnt  can«*a 
to  the  nortli.  In  tbe  mora  Htnthm-I;  lod««  Wtv  bwle  is  (u  ibm  wroth,  in  tb«  hmwv 
flortbrrl]  it  ii  iii  tLo  oppoitte  dirvctlcxi,  llw  middle  vHna  brinff  vcrticwi. 

Ttio  Clear  (Itit,  Maiintain.  Oitgnon,  Original.  Origirial  of  Bntt*^  AiMiwih.  14^ 
LawTvncv.  l*Brrot.  Shakfperv-I^rmt.  and  SImiibart  <Colim,  l.iqnhUtMr  Tjwiam  mw 
wnrktKg  tho  wntliern  gra«p  of  vvlnt.  On  tbo  uihIiUo  irniap  an  tlw  ABb  BroWK. 
Lexington,  Joacpliiov,  Bell,  and  BcU  of  Bntlv  mint*,  and  on  tha  Dortbtni  tfac  MoallMk 
Aliev.  Mai^ia  Charta,  and  VaUenuN  mtnes.  Tlw  uiorral*  flUlng  Um  lodM  at»,  i|aMta, 
rh^-dochroiitA  (red  mangaiuiw  on),  plena.  p,TroiBar|iblt6.  «aniHitc,  zina  hlwiiln. 
rvdmUiiU:  (copfyr  ^anM),  nahuUta,  irnn  pjritci.  nii«i>irkd,  aigrnlitr  (mIitt  pU»r*). 
tod^tito  (i,>dic  *i1v«r)i  cerarjiTriU  (bom  aitvcrj,  natife  lilvor,  auIguU.  BiicfilrUiU 
of  nmt  of  Um  HiLnM  •imaivratMl  aUiv*  arc  pvAa.  O.  A.  1^ 
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ALSATIAN  PETBOLEl'M  DBPOSITS. 

Seitng  tur  Kmntnit*  det  EUaitrr  TrrUart.     Bti  k.  Akdikai.      AbiaitJtunytn  imr 
fe^>l.  SptfialkarU  von  Ef»<i»»-Lothriiign.  198't^  B<»nit  II.     Full  nhttraH  bf 

1886,  ral.  I .  B^ft^altpp.  2H7-202. 

Thf.t  memoir  include*  nii  iiwjiitil  <rf  iby  rrraarlsiibli?  Olisfcws  petroleum  dUtricU 
of  Sill*  imtwin-Wald.  in  Uowur  Alta4.-o,  aiid  HirilKich,  iu  ITpi^jr  AUavo.  Tboy  nn 
deactibei]  iinder  tlio  f'lUowitig  htwle: — 

X.—Huit-untfrat-  Wald  I'rlrdevm  DUtriet,  cnnijirisinK  beds  ocul;  1,000  fwl  thick. 

{k)  Sititminomt  Mi  of  Jtobtann.—TUc  tniriitii:  njwntlom  of  Lnb«iinti,  between 

VToiyMnbarg  *nd  Worth,  >hoiv  the  following  Mction  (in  d«MMding 

order): — 1,    Clay,    vfilli   Leda    Pttkatittiaiut,    RO  inolm    (197  fMl); 

2,   uiphnit  limeiti>tio,   £1   tnctrvn   (70   fn-l).  of  Midillo  Olijtnn'tic  *ge ; 

tli«n    rniiglomvrsti*,  dniniiiitic   litncotjiinp,   witli    li)itiit*   hpitu   ktkI   mnro 

tVick  b«<iii  lit  iMplMlt  limMtmie ;  'A,  alfernatiiig  insrlt  uitt  "  pllr]i"-uuida 

dF  LtiwiT  Olijrr.-ceiii!  •Ko. 

(■)  BilKm'iiOHs  i«/«  w/"  Prvhrihrota. — 'ni'.'»<'  un)  i>f  I^jinifr  Olisucvuv  aui;,  And 

coniiat  <if  vcr>-  thinly  bctldi-J,  coiiKUntly  ull^iwtiniir  "  pitch"-Mnd>  «Dd 

initrU,  \ery  timilu  to  No.  3  of  Lobcftnn,  Kltof^fthcr  more  Cluui  ISO 

mctrcji  (:il)l  f<M-t)  thick. 

(C)  FrtrolevmbfariHff  htd»  of  SehaahKeiler.—Tiirte  att  Hthvr  Lowor  Oligo- 

ccttc  cutircl;.  nr  in  inrt   (abovr)   belong  to  tbo  boM  of   the  Middle 

Olipocetie,     Tlw  petrvilouin  occur*  IinprtigniAtini;  bed*  of  und  ^nd  tnaH' 

■boiir  whit'li  nre  tr»v«»«l  by  iiumcrou"  very  «iniill  faiilti  uid  hut-e  btoi 

prnv<>(l  hy  boriii^n  to  tw  At  laiuL  2M  uuAtv'  (i)3S  fmt)  thick. 

II.-— ffiVtftd-fA   Pflmtfum   liinlrirl. — The  h»>d«  lipii«  have  lomp  analogy,  aa  rc^nrda 

fuMilr,  An.,  til  thoM;  ■of  i:?cli»nbwi;iU'r.  ind.  likc»cmeor  tlic  Utler,  *rc  referred 

to  the  Inwpst  diviRiunnt  the  Middla  OIigDccn«.    They  coimul.  however,  of 

duk-colunrrd  clays. 

The  foiuili  fduiid  ill  the  vnrinns  deposits  kta  in  all  ca>MBeiiuiu['r»t«d.  vid  lhrir*tudy 

lend*  ibc  Hiittior  to  AiMciit  from  }4t.Ti|ifichniutn  And  othrrv,  who  hr.ld  tliAt  ihc»c  Tertiary 

dt-pQiilHof  petnil«uni  are  due  to  inflltmtjon*  from  older  roekx.     He,  on  the  contrary, 

reifMida  tlieui  ua  th«  renult  of  the  «ir-|iriiof  scaling,  accompanied  by  cnnaidenible  proa- 

Bure,  of  a  lng<:on  mid  di-lla  foruiatton;  and  Ihii  til-w   i*  aiipportrd  by  tlie  fact  lliat 

brl&O  L*  ennnnim  in  nil  thp  rocks  ajunclatnl  wiLh  llio  minei'al  nil;  and,  fiirtliur,  Ihat 

wh«ro,  a^  nt  l.nb«iiiTi.  their  depth  from  the  utirfare  is  sinalU  or  th«j  ar«  travtirsed  by 

AstiircH,  tho  lli|{uid  oilii  give  pl»ee  to  more  highly  oxydi>«d  pTodoct*.  tDch  m  pitch, 

"  pitch  "-(auil,  oipkilc,  kc,  <j.  A.  L. 


ORKHEARIXR  KOCKS  OF  ATTICA. 

Vbtr  dU  Lafftrviigtr^rialtnitM  der  dlUrem  Selt'rktea  in  Attita.  Hy  II.  Htrcxino, 
SilsmMgiberieitf  <ifr  PreituUthrit  Aiademif  dtf  Wi»4tti$c)tajtrn,  18Si,  pp. 
e3&-e&0.      Tieo  VUlra  {Staj)  a«d  Snit'on*). 

A  gcavnl  a<:{'niint  of  the  utrati^mphiciil  r(]lation*  of  the  ulder  rocks  of  Attica.  In 
the  unuTse  of  which  the  geokgical  position  of  th(  grent  ore  dcpotits  nf  LbhtIuid  la  far 
the  &Ttt  time  eloarty  indicated.  Beneath  beds  of  Cretaecmia  age  (iucliuling  Ltie  Athetu 
ilialtti  and  Ljkabettns  liroe^tone),  or.d  t|uite  omfiTinable  to  thcin,  come*  a  group  of 
filtered  rcicki  (maiblei.  micoMhiita,  and  cUy  ilutc).  nearly  10^000  fv«t  Ihieh,  nhieb 
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funn*  thu  ui^ianniist  dlrMon  of  Uw  irnst  raBtamorptilc  •erlw  et  Attic*,  «iul  Cn  aUob 
tlw  iiKuio  (jf  H.Tiuottoti  beds  has  bwD  gireii.  Tliu  Liiurium  ore  drp^U  belong  to  tUi 
i7>t«iii.  Bou«alli  tbc  Hymettw  omne  tlio  Ptntclikon  bedi.  o(  which  the  baav  i*  tMl 
kuown,  und  M-hlcli  ctim)irUe  tho  infcrir^  porlion  ct  Ifao  i»eU»i>rp)iic  avrio^  TImm 
lower  bed*  eonu*t  nt  the  wbiUt  ucchftroidal  tuarbln.  k>  mach  <unl  for  alataaiy  piir> 
pOMit  in  «ncicnt  timM,  kiiil  of  roteAi»:iu«  itcliiiU  a^in.  AmtMiy  Uhmt  Uttor  tharc 
occttn  k  ntiUA  df  K^rpenlinr,  whii'li  is  t-itmnflj  m-h  in  rlirntnv-tmn>nf«  (chromllv). 
AMotber  inui  uf  Serpi-uliiiv,  Bmung'  ri«kit  iif  much  Iktcr  ntfo,  ia  kiunrii  in  tke  faaUkOlt 
of  tlic  Hytnctkia  ntngi-. 

Hce  alio  abntnct   \>y  Tu.   LtKUiscn,  In   Um   JTvwv  Jairhnek  ptr   Min»rmhgi§, 
OroUyit  ■»<{  PataromfologU.  ISU.  ViA.  t..  S'/rratt  pp.  Zi4,  2l6;  mi$it  a  Mt*r  mmd 

IMfr  om    tht   tmhjrel,   hi/    M.    NKrilATB    anrf    A.     Biri'Ifll     rtfpTftiVfif,    in    tbp  Mm* 

pahlintiuu  <  AMamJImnytn  |Mrt  uf  tho  Wtnc  voluiiit>.  pp.  I&l-IA-I).  Q.  A.  L. 


THE  bCnDKKOTH  MININU  DISTRICT. 
B*tcJ^rribuMg  ttr*  Brrffrteititt   iiMmd»ralk.      By   V.   U    KtXMR.      IBM-      AMraH  hf 

1835,  rof.  /.,  Sfftrah  pp.  40.  fiU. 

'I'bii  uiiiilii;;  diviiiiMt,  abnot  HDD  iDjiuini  kiluinctvr*  iti  area  |S00  wjiiarB  uiiliri).  lin 
ou  tEii;  right  b.ink  nf  thci  Kbiii*.  within  Cli»  pn>vii><!o  (if  IJiJiif^Ttat,  auil  march*'*  wllli  that 
of  DftitJi.  II  f.irmt  part  of  (be  ivsion  of  tli*  Bhine  >Ut«4.  Htv  gmUn  part  ix>n»iiling 
uf  the  Hiddlf  DerwiLui  Lciiiie  bed*,  and  the  nul  <>C  l^mer  DetoiiUn  roek>,  witb  th« 
Mcrptivn  uf  Mimv  uviTl^ing  TcrtiBry ,  drift,  aiul  nitijvial  dnpoiu. 

riiore  ani  Org  ^ruupi  nf  lodw  in  thu  Lofinu  aUtc  vwrj  tiiuiUt  in  charHtcr  hi  tboM 
of  Dratz,  stul  yiuliUiig  ^eita,  cine  blende.  aiKl  wvixr  aud  Iron  pjrrit**.  In  lh«  Lomr 
Derwiian  thrc«  Mt4  uf  v(^n»  arc  kni^wii,  bearing  *iMib<wirin>tior»iiitd  brown  hamatit— . 
iroD  aud  copper  pjrite*,  galena,  aod  linc  blendir.  Lattir,  Ihi^rv  »rv  ullier  d«pO>)laof 
iruii  un.-,  funning  lutin'tltaped  RianM^  IfioR  iipoit  tha  Uiddln  lIvTDnian  ItmnatofW^  asd 
probablj  uf  Tertisrj  aife. 

In  I(fS3,  \filh  iniiiona  w«ra  cniplojMl  in  tlw  dUtnct,  pivdnring  10^7X8  bona  of  bos 
on,  141  ttmt  of  line  ore,  4.200  tout  oC  lead  ut«,  aitd  47  looa  of  oofpn  «n. 

a,  A.L. 


BXTENiilON  OF  THE  BELOIaK  CUAL-MK.tSCRK8. 

IT»t»  tur  U  prvlwigrmrml  d*  /«  formtttiom  iouill^t  uu  dtli  d»  fa  UmiU  ItM-  mmifmif 
p»r  Pumomt  dawt  la  prorintv  i/»  Lfiyr.  Jtg  II.  UALBBliBa.  Am*mlm  ^  la 
8o«iM  QMos*9—  •'>  Btly>ym0,  Vvl  X.,  BwlMi»,pp.  e*f.-cjnfM. 

Ill  1833  the  latr  A.  Duniout  rrgarOcd  lli«  liniila  of  lh»  oon  wadona  of  Twain, 
Sanxpitlv,  Elon-Eapuir.  and  Btqu«t>ti<)r^  aa  brii>K  th>iM  alio  cf  tlw  Ll^g*  onalftald. 
Thli  opinion  liaa,  up  tn  tba  praaant  tinv,  bvon  gcnvnll^  ki-ld.  In  1873,  lia«r«nr(  iW 
writvr,  in  a  neiRoir  dwcriptivn  of  tiM  voai-Md,  vmtatvd  In  prrdlrt  that  tt  «ttM4«d 
euundoraUj  faHlwr  in  that  dirMtitin,  bat  thia  vt«ff  mut  villi  iiisnjr  nliJMtlvBa.  8lMa 
tlut  tima.  bowv<r«r.  U.  Uutbcrbv.  Iijr  mcvtis  vf  boring  lertli.  and  ihafta,  bM  prevad  ti» 
MrrcctneM  of  bU  Banniio.  and  aniioan«c«  tba  pnnd  oMt«iudim  ei  tba  Coal  Mwaiw 
aa  hr  Ml  Bnira.  Villcn-St  -Sinttfun.  ll<rnn£r,  and  llatcnNti,  lu  Hit  pnwni  [^«f.  «Uik 
b  preltininar;  U»  a  much  fuller  daMTiptidu  of  bb  raM-atckoa.  O.  A.  L. 


THK  RTRKKOTH  OF  WINDINC  ROPKS. 
SWr  la  HfwUtnntt  4t»  Catilm  lif  Mtnr*.       Ilfme  VuUeneHf  dm  itinet.  Ser.  2,  Tome 

Xni..  pp.  U2— iia. 
A  fatal  aceul«ut  !n  a  uiine  m   llaitlenlierg,  in  Wfj(t|>liu1)n,  in  tiip  oocAaion  uf  •:> 
iiiT(»ti|cnttor)  1>,v  M.  pL-lvr*  uf  llie  «t.rviiKt1i  of  rn|v«.      An  examination  of  th»  broken 
rupv  i:l«>w'i.'<I  Hut  (be  i:;'!!!!]);!!!!^!!  nin'K  btul  iiria|i]iFil  rivtiHv  all  in  tb>  «aine place;  inorv- 
over,  t.Iii!  ca^c  IiikI  fallen  n-itli  euch  uvea  nii^t'ioii  tliot  tW  odIv  trace  nf  an;  iIuiihliiiv  to 
the  gnLdiM  iva.i  a  Mmtcli,  wnn«  18  tnclioa  in  length,  prolmblv  luflictml  by  the  iMrnrhutc; 
Ntd,  livitly,  n  p1iiniirii-r  Mark,  tin>kcii  at  thn  Munc  thiii>,  hail  fikUt-n  ttciitlj  Iiistcwl  of 
being  violently  hiirlol  ■lon'n.     Siii'li  rrmnrkablc  4;vi<lcnc(*  pninU  to  i\w  fort  that  the 
Ripe  wiu  hnjkint  \\j  it  Rnilrlcii  jcrlc.  'lite  to  tli«  fall  of  llir  vn^e  ftft.(T  thr  mochiiitrj  had 
nniuo   to   rest;  ailal   the   jwiMbilJ ty  <if  *uph  ait  *v«rit   tiit)>[>i-1iiilf;  i»   (iplaitKxl    on    iho 
hypothtwia  tlial  the  utiKiiioi-r  cnn.-lu>ly  alUin'(>(I  tbr  vaf;c  Ut  ascend  Uio  biKh  licfurB 
Blackening  iipml,   ttivii  it  niilildii   rrvfrul   nf  the  <-n|^iiie  nnd  iiiiplinLticin  of  Um  bniko 
woulil  bring  Ibe  mpt^  to  rott  nilhlii  a  few  iiii-hci,  >vliili.'  the  mge.  in  virtue  of  Um 
tii|icri'i)r  DiurjivritMiu,  w-ouM  afovrii,!  tc*iTra1  frut,  cnudiig  tliv  n^pc  iiniriMliBti.'ly  to  bewine 
■lack,  itiiil  wiMilil  lltcQ    •lc*cviiil.     Tlic  prableni  Uion  ii  to  cnlciilnl'-  tlirougb  what 
distnuce  tbo  cain.'  must  bll  fur  Ita  kinrtiu  oiienry  to  Iw  lufficlcnt  to  Imuk  tbv  ni\K. 
TbU  distance  varies  with  the  B|wcd  of  a«cent.  and  whcu  It  U  known  ihiU  nt  Kanlciiburg 
tliU  spfK-d  WM  often  70  fcwt  (20  to  Zl  m«trM]  [k*  iwcoiid.  Miil  that  the  K!m{>lificstitns 
nhieh  nro  introdiiceil  into  the  raluiilations  n-ouM  nil  t«nd  to  incre&w  the  rAlenlivt«<1 
■peed,  it  iiiuxt  be  lutuntted   llmt   t)ic  byintlirMn  is  ktitj'  nmarmublv  uiie.     As  n  matter 
of  fat  I.  tlitr  cuKir  cuiilalniid  turctitr-tive  mm,  tn«t«w]  of  the  rrgnlntion  iiitmbiT  rif  (woiiLy. 
bat  Ibv  cfTn-t  «f  thii  irrvgiiUrity  on  the  acirideiit  1*  (|nit«  iiiit]i|ii-eciabU-.     The  ni|ie  was 
ooTnpnueil  ultog-ptlieir  of  190  tejiarati!  ulrea,  of  di (Tvreiitty  towiju'rwi  *U^\  and  iron  ;  but 
it  i»  rpgitn1r>(l  an  ono  uilid  n>d  of  the  Ih-hI  >1i,>i;1,  the  strength  i)f  wbieb,  tc«t«d  20  feet 
from  tliL-  jiuiiit  cif  rupttiiv.  vnt  found  to  be  nbout  66  tons  per  etiuuro  incli  [lO'i  liUu- 
gnimiiKM  iHT  tnilUmetre),  a  )om  of  :!0  per  ceiiL  after  twelve  moiitlu  working,  nnd  llio 
GKtcnition  uiu  found  to  be  '7ti  per  cent.     To  brrak  lucii  a  riKl.  the  rage,  with  Ita  load 
OC  men  (weighing  mora  than  7  tonaj,  ninst  fM  '21  feet.     Now.  the  fnivca  na^tiiig  on  the 
rope  after  it  bciMiini-*  kIhcIt,  uiicii  it  'u  reljevnl  nf  tbi?  weight  of  the  atceiiding  CHge,  ar«, 
in  one  diKiti'ijii,  that  due  tu  Ibc  rotitling  drtimit  mid  thi>  w»igbt  of  (h«  dmcondicig  cage; 
in  tbe  (liber  direction,  tlio  frii'tioii  of  llii;  machinery,  the  r9rpr»*>il  ulram  prt-nniire,  and 
the  brake-.    Thcueai'eroiiglilje^iuiTnleiii  to  forc«»  itctiiig  nt  the  wiitre  nf  the  ilrtiin,  ime 
oqnal  to  tlie  ueighi  of  IG  tone.  opiJoinl  lu  nnothtT  ei|ual  Ut  tliat  uf  £1  Ions  (the  •4«i»n 
preMon  bulng  •uptxiied  equal  to  5  aCniiwpliereA),  hoiiee  the  retnnlntion  of  the  rope 
U  f)  X  tint  due  to  gmrity,  iini]  if  a  Telocity  nt  tt  f^et  per  oecond  b<s  (hntmyed  iu  »  tevt, 

. '  -  2  J  U  : 
whilv  A,  thu  ootTtifjwtidiHg  la-igiit  uKciided  by  tlie  cage.  U  gircn  by  «*  '  2  ^  A. 

Xow  the  cage  luuit  (all  through  a  di^rtaiice  k~  t,  hcltcl^  putting  A  -  a  -  21.  it  Is 
foniid  that  *i  —  85,  i.e.,  tbo  rfuniriKl  vel.wity  is  85  fivt  per  •i-cniid. 

Tt)i.4  iiiiprn  bill  lie  tignrr  i*  reduced  Dr*t  to  CS,  by  taking  the  Klomi  pr^^^nro  nearer  6 
atiiiitt|iben.'»,  lu  ixo  doubt  it  uiu;  tlicit  bo  M,  l>y  ruiiiridering  llinl  the  xtrrtigth  of  the 
rope  nnil  it*  eitennion  at  ihi-  imUit  uf  ritptiirfl  wttv  prulmbU  2U  to  25  per  i:«iit.  lesa 
that)  20  f<w-t  high<-r  U]),  w]irn>  the  test  wm  iiuulei  and,  fnrilier,  to  42,  by  ouuiuing  n 
•tightly  i^eiiter  copffieicnt  of  trlctloti. 

In  c(nidu>ii>n,  the  writor  «gntc«C«  n  few  precautions  wbiob  might  bo  lulopted  lo 
avdid  f  iitiirw  aeeidenlK; ..  (1)  Ti>  nvtKt«r  the  Kpi-cd  by  ciiitnblv  apiiarntu*.  (2)  To  lot 
the  itiengtii  uf  icreral  broken  rojie  end«.  (8)  To  use  a  (o(t«r  inctal  of  whicili, 
ollhuugli  tbv  ttrciLgtb  may  Iv  3U  (vi^r  cent,  lower,  yet  the  eitunaiou  will  be  three  or  four 
tiinv*  gri.'HUT.  and  Iuikv  ninch  niorr   tvork    iiuiBt  lie  dniie  to  bi-cuk  the  rope.     I'')'" 
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difpcnw  ciitinlf  iriUi  the  length  of  rop*  bcViw  the  cni^.  th<>  wcli^bt  of  which  i*  oftcfi 
half  tliftt  of  the  load  ltw>lf.  nnd  adds  aJamlnglT'  to  the  Hik  of  &»  acddcat. 

The  abnvr  numerical  r«calU  arc  Mill  not  Quito  utUiifactory,  and  M.  If  ntxt^liirdcr,  of 
honAva,  bu  roiidtictcd  a  i-iffi^rau.*  im-Mti^ion  of  the  fbfticitj  of  uich  roptm,  lij 
whicli  he  oora«i  Ui  tliv  foitcltiumi  thai  M.  Prt«n>  ha*  ivtltnatMl  too  higtilj'  tW  work 
which  mtut  lie  diHin  to  itrvtrh  ihv  rtipti  lo  iU  full  extent.  The  ntikntmn  mriatimui  t4 
lh»  rnrtRrieiit  of  rla«t!oUj'  vrhcn  the  tmiuou  ei»«<U  the  Umlt*  of  elatUcit;  inUrfera 
nitlt  a  iwrfwCly  accitrate  cnlculnlion.  bul,  hr  keepini;  "  ithlii  known  llinlU,  3C  Hqtiel- 
Meiler  "htiw*  thill  lliD  iiiiiiimiiin  toWily  aixv*<ary  in  [inHliiGO  Ihr  acrnleDt  annot  be 
inwattfr  tliaii  S3  fiH't  ppr  Mtoiicl.  ami  may  hf  mn  liw  &>»  3J.  Thuf.  with  a  Teltscity  at 
llanleiilwrg  of  70  feet  [let  icruml  luul  njiwurdf,  Uic  u-cldeiit  could  oti\j  be  a  qnrction  of 
Hhh!.  W.  F.  P, 


PETROLRrM  IXDrSTBY  OF  THE  CAUCASCS. 
KxpMMwm  d»  yaplAf  a  Itakom.    Bj/  M.  LOKOriri-.    Lt  Of  tie  CivU,  t'ol.  t'lLp.  SI. 
L'ImdvttrU  (fit  /Vtrirlr  au  C/meaM.    Bf  S.  OorLlcnAXllASOFr.    />  Qf»it  Cidi, 
Vot.  rif.p.  173. 

TIio  eileiiftioi)  nf  the  na]ithn  nil  iailiiRti;  In  the  Caonua*  hu  boon  rtry  fjvtt  durinf; 
tlic  lait  nrtwii  vmr».  TIil>  foiiiiiK-n^  activity  of  IIk  Kgiuti  k  otniMiitnMcd  at  lUn,  a 
emnl)  1'mii  uteateoii  the  weati-ni  ilioro  nf  the  (^aitlriaii  Sea.  The  nplentlona  arv 
nuulc  in  ihi'  pi^iiitiHiila  nf  AjBlirmn.  Ttie  natural  pLt  iuuiii;;  fmm  the  lolf  'tnt  the 
HtthjiTt  of  ndnnttion  hv  thi^  Ma;;!  n  livn  i^ititol ;  it  )«  now  tnnii^d  lo  the  roore  pnctkal 
piirpiMM  ot  hurniii)>  linn;  nuil  rfiliiinjr  tlir  crmlr  [H-tnilram. 

Tlie  fpxiliii^ral  fnnnatiiMi  u  iimrU  and  oontartnt  linientime^  of  nnuceiio  age.  Tho 
folda  rnrm  ri?«rr%*i4ra  in  which  tbe  na]4it)»  i«  McumnUted.  Thin  rock  fVMcnta  no 
■lifliciilty  to  lilt-  linking  nf  {iiU  ur  b'^riiiK  'if  we1l«,  Uwtnit  to  thf>  fold*,  it  oflan 
Imiivii*  tlint  pnHlurUvL*  and  nnn-jirodiKitive  hole*  air  found  rliiM-Iy  adiaeent.  Pivriooa 
to  1H7I  Iho  oil  wan  (jhtAJiied  fnun  i>it-«rclU.  and  in  187:!  there  were  il6  of  thca*  pit* 
welM  in  opcmtion,  none  nf  which  ncrc  mure  lliaii  CO  fret  in  deptJi.  Tba  batiii|  at 
wdls  i*  iioHT  uLidc  ill  Ami-i'icun  foililuii,  Rrat  intrudtM.-ed  in  1871.  l^ie  drilling  la  aude 
either  hy  ruj«v  or  rud>.  itrivcii  by  ■mall  en^iiM  brated  b;  oQ  or  gtM~  Tba  deal  of  a 
well  ntriei  from  tUHHo  jt»00.  Tlio  cIeei<«Mt  well  w  al  DaUkhani,  wUeh  b  714  fa«t 
don-n.  The  M  i*  varrioi  by  ntlwuy  ur  7  )>ipe  UiWM  to  ahoot  300  reflMHa*  at  Bakit. 
TIic  iiipa  litua  conajat  of  aTon^ht  iron  tubea,  8  to  10  iuchut  'ut  diameter,  and  cod  ahoat 
£1.200  per  mflfc  There  la  about  70  mile*  of  pl[)e  Unac,  with  a  carryiiiK  capacity  of 
2.000,000  gallon*  nf  oil  per  diiy. 

The  crude  oil  )■  of  a  deep  oUyv  c-jlour.  and  an  av4-rsf;e  detuity  of  WO.      The  rnide 

ml  ■■  dintilled  at  anml  hwal  in  rvtorl*.  and  vielda^ — 

INTCteklB 
OtM4iOU.  Dwrili. 

Iiiftbtaila — benzliU! and  (aaollne  ...         ...        i      ...      "TSO 

Biiraing oili— kcraaina  nrpetnJcttM        ...      tO      ■,,.      '8M> 

R«(id<ie— niauuto  or  attalki         6t      ...      UtO 

TIm-  ntidue  nut  luff^'y  *'"'l  "  ■  '"'  ^'^  >tali»i>ary,  loconotlTa,  and  maiti* 

boilera,  but  It  is  now  nliliavd  fur  thi!  inatiu&wluro  of  luhrioaliiig  oiW     Fur   Ida  imryum 

it  u  heated  with  tttiaui,  and  producea : — 


Waleh  idl 
Haehina  oil  ... 
Cylinder  oil  .-. 
Va>riinr 
Tar       


Pnt^^nl  In 

cbnaaun.  n— *i 

^      _      ...  -900 

.      M      ...  -WS 

.      —      ™  1>lft 

.-...■•» 

IS      ...  — 


TliL-  TesiiliiL-  I'f  lliii  <li«ttn>tion  b  « tar  from  wUSch  ife  malennl  Kn«l  &  kind  af  rich 
cnk«  i*  mail  I'. 

The  follon-inK  tMe  fhom  tli?  progrwa  at  th«  nil  initiiiitrF  at  Halm  ;  — 


Yfu. 

nruti 

PtmloMlon  at 

ElpOfMUiNi  »I 

PriMotOuAa 

ViVU* 
DrlllnL 

CnuU  on 

Patroloim 

Otlptf  T«a.| 

Ton* 

Tuta. 

;e    k     •] 

is3:i 

— 

2,-lJM 

— ■ 

(?) 

l8fio 

— 

S^WJO 

1.610 

(r*) 

IN70 

— 

27.10lt 

+.«»! 

(*) 

IR71 

1 

22.100 

8 

(?) 

IS72* 

i 

2J.70i> 

2    6    0 

is7a 

\7 

U3.S0O 

!?! 

0    6    0 

IHJi 

5U 

7H,H)0 

M    4    0 

IW75 

65 

93.100 

3:2.8011 

0  10    0 

1M76 

101 

177.000 

i^? 

0    fi    0 

IW7 

210,000 

(?) 

0    8    0 

IHTN 

u3o,oun 

IU2,a00 

0    7     11 

IS-U 

301 

370.0(10 

IL4.H00 

0    5    0 

ISSO 

(?) 

100.000 

U7.»S0 

0    3    0 

IWl 

(?t 

•MW.000 

ld0.r»U 

0    S    U 

ISHS 

a7u 

607.000 

210.000 

a   2   u 

I8S3 

•too 

80(1,000 

260,000 

0    2    3 

ISM 

(too 

1.130.000 

3C3.noo 

(?) 

I  jaw  ol  Iba  nKncpoly. 
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MAKING  BRICKS  OP  COAL  ASHES. 
UtititatiOH  4t»  EtcarhiUtt  dt  Jlonille.    By  A.  OorTT.     Li  QShU  Ci'eH.  Vitt.  Vll., 

Thp  L-indLTs  from  tlic  fnrnacM  nre  Mputttcd  ovn'  vrttv  gsuu  grntiiig«  o{  ■:f-iiicli  wiil 
1*4  inoliea.  The  |«rt  [laaalng  tlirongb  the  '2'inch  miah  U  nud  tar  inaking  hnck».  the 
|ioan  pMtiTijf  thrangh  tlid  V-l-indi  fii>-*l)  nrc  tMulird  to  »rii)tmtv  tbe  cuke,  ni id  the 
ptecei  pBMii^  over  tlir  r'k-liioli  mn)i  mill  ttiu  rvaiitmc  from  lliu  nniliing  nri-  li-d  mwrj 
will]  llio  ■Ing'.  I'iic  Rinnll  cokc  olitniiird  by  ur«iihLtig,  to  tlio  Kmniint  of  1  to  6  per  cent. 
of  the  vend  cciicuiuvd.  i*  aiied  Iti  tbo  tiiaiths*  fim,  or  aold  (or  Sd.  to  9d,  pvr  bushel. 

T3ie  powder  pawed  tkrouj;li  llio  '2-lueb  uiccli  U  Lnliuin'tL-l.v  wlxed  irt  a  pu;;  luill  witli 
Bloked  1im«,  iu  the  proporlioit  of  10  i»i-ts  of  ciiiik-n  uiid  3  paru  of  Ititx:.  Tho  tu'iKluro 
Liinad*  lntobri«k«  wiib  a  pr>i»«,  rcijiiiriiig  the  attnntttiii  of  n  tnui  nud  it  Iki;.  The 
bricki  fti«  of  a  deep  gray  colour,  and  ntr  dried.  Tliojr  can  be  lulmntagcotisly  imod  for 
the  crcctinn  of  partitiAU  m'&IU  mid  for  tilling;  belwocu  cnlomn*.  itnd  insy  he  also  used 
(or  the  fai-ings  of  «riiiilo\r(  of  rcil  brick  biiibling*. 

A  cubic  j-nrd  of  liiu«  will  make  uboiil  1,900  bri«lu  of  9  m  4)  «  3  inchcaL  Tin 
Ooatj  <inuttiu|{  tlic  ralun  of  the  diidort,  will  b•^^ 

Liinfl  per  1.000  bricka      .,.         4    + 

I.abcnr  ,        6    0 

Total         9    4 

Thendvtauce  lo  cni«liinEi>f  tho«c  bricltti  w:  — 

W|j«ti  'i  iDontliR  old      ...        281  pnnndit  per  «<juai<:  invU. 

n       O  a,  ...  4.ri  g.  «, 

12  .,  ...        460        „  ., 


tt 
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ON  THE  IN'PLUEKCE  OF  RAPID  PALLS  OP  THE  BAROVCTER  PPOX 
EARTHQCA.KE.S  AXI*  EIllI'TlVE  PHEXOMEXOS. 

fUmotni<t*i  frujiUf*.     Itg  M.  F.  I.«rii.     Comptet  J?M»rf><#,  Vvf.  T,  1M3,  fp. 
Z88-S93.* 

The-  cfTirct  ij(  rajiiil  fklU  <iT  llic  ImroquiUr  npan  tlw  arolatton  of  gu  if  aob  dbpali^ 
tbf  lliree  eU-tiii-titii  Wing  thir  atmosphcro,  IW  internal  ^m  (Rre-danp)  and  tlw  UrrWi 
trud  vaciitim  (tJio  mine).  ^Vlien  there  U  a  brl*k  fall  of  the  baroiiMvtw  [lie  |[aU«riM 
maj  bo  tlllml  with  ftre-ilata|i.  Tliii  vnijitiun  ii  RHnvttmoo  inutlu  with  vitihmvo;  Ibas.  ia 
Rflj^iim,  the  «iii]  of  u  workiiiii  iiUov  tvuiFtiiUN  ct})lo4lc«  Uko  ■  csDOOti. 

At  tbo  hot  apriD^  of  Uuntratiit,  the  effwu  of  a  f all  of  tba  banmwUr  anaa  (oUoir : — 
Before  tlic  fa]l  U  oamplvtisl  tliv  •prinjr  begin*  tn  bubble  i  Iba  prodartiim  of  Tk^onn 
trnilniilly  incnaiMUTiti!  <t  OAliimn  of  uratrr  i«  thruwB  frotn  100  lo  rJDfpot  into  the  air; 
ihnt  U,  a  fkll  v\n»\  lo  a  fvw  iiiclLei  of  water  uiitv  mu»c  tbu  |>nMluctiriti  dt  %  riulent 
L-nifiti<7n  Rion-  lliaii  100  fcvt  hiKli.  e<|iuil  ti>  a  mtbiiunin  prriauro  at  about  \  aliDM|iibcre>. 
Thi*  )iheiii>ttirumi  n]>j>i«r>  to  In-  duv  ti>  tlw>  briuli  iliuociatinn  of  Die  iniibuw*  ol  wmtar 
Biul  rurboiiic  ifi.l,  prodiiciH^l  hj-  ngitntiou  at  aiiy  polirt  In  tba  naM. 

It  n[ii<««r«  tbcfvfurc  tliut  if  tliis  |(Iienoiii«non  at  dtwoeiatioci  b«  eominneed,  be  tk* 
cauw  vvcr  *<>  tnuill  i>r  uccictutilHl.  no  buinaa  furoo  cnn  prvvtnit  its  rvwlit. 

Tlw  MUM  plicnooivDoQ  maj-  be  sna  in  &  botllu  tif  i;baiii|M)tiiv.  (f  it  i*  optmnl  vttj 
Smitlr.  H)  u  uot  to  preduc^  tbo  affiutluo  of  AUwdatlon.  imiIj  n  few  bvlilile  «n  rUlbU, 
anil  the  ll<|uid  it  at  aCmntphcric  prcitturr.  If  tii4>  botUe  in  ctotcd  ud  Aakcn  a  little^ 
nfiiil  diMorUlion  take*  pL>^  the  eork  i*  blown  oot,  and  Ibe  tiqnid  it  eipcllcd  in  a 
mass  of  foam. 

Ill  rotirlaiinn,  it  appvar*  that  in  working  nttUM  mhj  briik  tuptare  of  MiBilibriBn 
inn«t  b«  arnidcd  in  t«rrertrial  gaaeoii*  iniititreK.  M.  W,  R> 

■  8w  abaUMI  ol  aaolhar  wpia  ^t  Um  •una  anUior  on  Uu  InAMMi  of  a  lev  banoHtar  Mfoa  tta  OtfMt 
il  MriMlrnail    V«L  XXXll .  Ain.  M 


{•ORTSCU'S  HVSTKM  UP  PAUSING  THROUtiU  WATER.BEAHIKa  STRATA. 

Smptoi  de  /«    CongStation  pour  t'EricnHon   <t**   Traraa*  ra    Ttfr*im    af«i/Sr#    if 
MOtrmB/.      j*0*fajr«  l'"  P«iV'-       ^y  •!■  KsLLSH.       /,«  0^>M  Olfl/,   Fol.  Ftt,  p.  W. 

A  dcw^ription  nf  Uie  a^at^D  a[ip«ar«  OD  pagv  99  of  iJnf  AhitmeU  of  Potvigk  I'^fwr* 

■o  the  praMuL  roltuDK 

Tbo  mj^taai  mu  uanl  on  llio  Nnkiiif;  at  a  pit.  8}  feei  in  iluuuet«r,  at  tlw  Rtnllla 

ColUcric*  neivr   Dobriliik,  lwt««eii   Uot-Iin  and  I>ivm]cb.     llie  atrata   ta   be  trartnad 

w«r»: — 

Yellow  MDd »         ...       SSfMt. 

FiMwhlteMnd        6*6    * 

R«nghgr«j  Miul       »,         ...         ...     11*6     n 

Coaiw  ulicHHu  tand >.         .■.        «.       3*9     „ 

P1h«  rough  dr;  Mild... »•      74    « 

Roaifli  wot  aaiid        ...         ...         ...         ■'..    S9fl     m 

Orc.i  roncU  very  wrt  wnd 1*7    n 

Qrcj  coarw  and  rouitb  nnd  ...        .,■,        —    Jjl**    „ 

Ffnrgnj  inDd ».        ...    U"*    ■■ 

PiBB  brawD  and       >•     IS'^    •« 

LIgnit*  ^ U-d    -, 
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A  pit,  lfi-4  fort  sqnim,  wttt  rank  to  n  dcptb  pf  26  feet.  Mid  the  IS  clrcnUtin;  tubes 
w&tif  plaM-d  round  tltc  circunitemice  of  a  circle.  138  ttxi  in  dtainel«r.  It  took  from 
12  tr>  15  limim  tii  nink  eanli  tntx!  tu  tho  dcjith  of  IW  (it^ 

Tbo  frccRing  notntinn  wiw  nf  chlnridc  of  Mlciiim,  of  a  dcnrity  of  28^  by  Ikonin^t^ 
hjdroiueter,  fri^iiiif;^  &t  •  toiiipcntara  of  flCr'  Fnbmiliinr'.  Tlic  rirciilfttion  of  the 
■olaLi^ii  throuff}!  tlic  tubtJ  u-u  mule  bjr  a  small  force  pump,  G-uicli  diameter  and 
lS<incti  Rtrokp,  niiiniti^  30  double  ctroke*  per  niiDutv,  nlti«b  finve  2  tjiutita  of  the 
freezing  iniTtnre  |ii.-T  tube  per  minute.  Tnwanlii  tbo  ciul  of  the  oiirnition  the  nnmhor 
of  itrukix  vent  rediipwl  to  15. 

Tliu  freviitiir  inuL'liiiii-  iu«(l  was  cnialile  of  iiiaklne  1,000  puniiiU  of  iot>  per  hour. 
A  Blmilar  luacLiitic  can  Ix:  uroctt.'d  in  u  Aiad  n\n>ai  30  fcrt  m)iiuro.  A  motor  engim-,  »f 
4  or  5  laorai'  iwwtfr.  was  ii*«d  for  runuiuii  tbe  frceiiiii;  macliioc.  Tbe  ai>pamt(u  wa« 
cknr^vl  M-itli  9M  i\\Mttt  cif  AihiiiMi  uf  ntnaioiiuit  anil  Clif  ilailjr  CQiiviiinption  of  thil 
lii^iiid  >VM  ahntit  »  qiiitrta.  TIic  frceting  machiae  required  the  attention  of  two 
[.■iif;iiii-i»iii  and  two  Uromon. 

Thi"  •iiikit"!,'  wiu«  ooiium?tic(Hl  S3  dny«  afltrr  Ihu  ufartiiig  of  tlie  frM-im^  nia^biue. 
Thl*  vrojk  won  dniK  n-illinut  ■i)|'  ililliriiU^,  ut  tbu  mtc  of  about  S  fi-et  per  ilaj.  The 
■Inker*  In  the  bottom  n'cre  paid  fiSa.  per  ninnin^  janl.  Tbo  tmbering  was  vrrj  ligltt. 
a  siujjJc  liuirix  vf  Ouili,  HMppnrtcd  b;  octagonal  crib*.  'Hie  shaft  was  lined  wStb 
tupori-d  bricks,  about  IS  ini-lio  tbii-k. 

When  tlto  sinking  uul  walliisg  ww  cotii|rlct«d,  all  llin  cireolatine:  tubes  were 
remoTcd  vritlioiit  difftcolty.  Tbe  solution  of  ctilorido  of  liue  waj  pttascd  throui^U  ihcni. 
bmtcd  intti>ad  of  couImI,  TKo  wlinlo  of  the  tuboa  were  roinoved  with  very  lictla 
injury,  and  were  'initi!  fit  for  being  n>ed  in  another  sinking  bj  tlie  procoat.  The  cort 
was  GstinMtL'd  at: — 

>'reeting  tnachiiLc,  cajialilu  <if  uiuking  1.O0O  lbs,  of  Ice  per  hoar,.. 

SalutioEi  of  amuionia,  970  qnarta,  at  la  2d.  per  <juari       

Chloride  of  ealdum     ...         ...         ...         

Inbea,  7  to  7^  iiiclios  in  diamatv,  1,230  fMt,  at  4a.  lO^d  per  foot 
Tabea,  If  to  3  Indies  In  diameter,  1,380  feet,  at  lid.  \-vr  toot    .. . 

I)i;:tr:biitiuii  pi  pen        ...         ...         .,.         ...         ■•. 

Lrad  tubes  for  corineutioDi,  2.700  Ibik,  ut  IJd.  per  lb 

Taps  for  Conneetic<nft,2i),  nt  £1  vncli  

llegnlating  \alv<:*  of  41  inches  (tianieter,  1.  Kt  jC-fc  each 

Cowrsfor  the  tnliM,  13,  at£8  eftch.., 

Bolta  and  iron  work    -..         ...         ...         •• 

BurSncguar,  Jcc. 

CotitingvncitM  ...  ..         ...         ...         •-. 


BUECTIOB  AXD  IXflTJtlXATtOX  Of  TDK  PLAXT. 

FdnadallDa  loT  tlie  freezing  umohine  

Rree6on  nf  the  aune 

lloritig  t,S80  fef-t  ul  Oh.  9d.  iwr  foot '  

Labour  and  nuil«nak  for  cU»ing  the  lower  |)art  of  the  tabea,  eneti 

£3  6s 

Enfctiun  uf  the  tuhea,  expense  of  fittings  ... 

Contingeiiriiv ...         ..-         ■•> 


Total. 


jB 

a 

d. 

2,000 

0 

0 

U  11 

8 

eo 

0 

0 

ais 

0 

0 

58  13 

4 

40 

0 

0 

10  13 

d 

£6 

0 

0 

16 

0 

0 

£-1 

0 

0 

40 

0 

0 

300 

0 

0 

47 

1 

3 

£3,000 

0 

0 

£10 

0 

0 

80 

0 

0 

6£4 

0 

0 

89 

0 

0 

HO 

0 

0 

117 

0 

0 

£M0 

0 

0 

74 


Dailt  RsmsB  or  Tiu  tutiano  llAcnm. 

BDgtnemMi.  S>BtC*.  M 

FirnD^n,  2,  ftt  3».  4d. 

Solution  of  Ammonia,  3  (juuti,  kt  1ft.  Sd.  per  qutft  

Oil>,  tlghtiiig  anil  muntonanco 

ProdootkHi  of  ■(«■») 

Contingeneivt 

Total 

TnK  TOTAL  COsT  WOfLD  Tit&BBPOBB  BE  :— 

Uedcmption  of  ]4iint,  26  |tor  eciit.  of  £3.000  ...        »• 

B«moiwl  of  pUat         

Krrctioo  aiul  inRtalUitian        ...         ••.         ■.. 

Alt«itiil>ncci   nn    Ihc   frwuiig   mscliinr   from   Jul/   lit,  1884,  to 

Uveb  lit,  ItlSS.  S40  d«]ta  at  £2  R«.  per  d*7 

SiuklnR  per  running  foot £1  16    0 

WalUiiK  .,  0  10    0 

Contiugeuciiw      .,  ..  0    8    0 


124  Feci  at        

8ap»riiitend«Dce,  trarelling  «ipent««,  &c, 

Total 

or  aboDt  £S&  16*.  prr  rDiiuiiift  foot. 


3     0    0 


£0  13 

« 

0    6 

8 

0    8 

s 

0    8 

6 

0  18 

a 

0  a 

4 

£2    6 

0 

£7M)    U 

0 

»0    0 

0 

000    0 

0 

&!,2    0    0 


373    0    0 
MW    0    0 


...  £3.300    a     0 


If.  vr.B. 


HIKI.VC  IN  NOVA  SCOTIA    DtTBlKU  1884. 

£tp9rt  9f  1h0  DtpaHmnl  of  iiintt,  JlTffni  Scolia.  /Itr  ri«  f/tar  U»l.    ^  Edwoi 
tirirnr,  Jry.     77pp.    jVaft/«x.  jr.tf..  18S&. 

The  foUowinff  U  Uio  nammary  giveD.  tlnwitig  tike  Hlnoal  jnAaetiom  i£  Kavm 
Scotia  during  tlic  fcat  Uga,  eamitavd  with  tliat  of  IRSSt — 

im 

t4NH 


16,416  ... 
&S.tlO  ... 
uo  ... 
eo ... 


Oold        

Imnon     

UanganMC  ore       

Copper  ore  ...        „,       ... 

Lead  ore      

Aiitiuionjr  orv         ... 

Cnal  nUMil 

Qypnm  (umuant  «M])ortnl,  hmno  coiwuBipUcwi 
aiilinown)        ...         ...         ...      totu 

BoUdliig  ctcM  (anvaBt  exported,  liuiiie  oon- 

•utnption  uiUuowd) ton     ... 

CoketMde ^ 

LtmestoiM  ...  . 

OriadjtaDM,  etc  (ffxporta ociljr)  ...        « 
Brief  detail*  are  ffivmt  rvqwcting  tbo  natunr  atnl  rondiUon  ol  rvrry  cotUnjaal 
mia*  in  tlie  CoUatj,  aixl  a  Hit  of  all  papcn  relating  to  (he  gwlogf  aiid  ninerakigy  «f 
Nova  Sootia,  n^  duriiig  1&84.  It  wUImI 

O.A.I.. 


1^22,658 


144,668 


iii,oa8 


181  ... 

MO 

44.18& 

«M)8S 

26.477  ... 

AMB 

166      . 

XJDO 

KOONOMir  nEOLOOY  OP  INDIA. 

(1)  Otology  <^  ika  LoNvr  y^trbadri  T'ttUff.  4*Xmw»  !ffmd»itr  amit  K4mant.  S}i 
P.  N.  BOBE.  Memoir*  of  the  Oeo!og<ctl  Snre^^  of  ImUa.  To/.  SXT.,  Part  I., 
pp.  72,      On&  P!ate  mud  l^rrt folding  Maps. 

Ira*  ore,  chi<-t1y  lin?mktiti>.  U  very  pli>iitlf  ul  in  tbiti  Tciflon.  and  iron  tnidttng  hu 
long  been  it*  cliirf  indtmtry.  Tlip  em  aeearm—l. — At  fivf  localities  in  the  KajWi 
(Knibcrie)  di^trift,  in  the  lliJHwar  breci-i)\,  clnso  to  itn  jiinctinn  wi!h  the  MeUiiKirpliic 
m'rits.  at  llio  jiitictiiiii  n(  tW  Bijawov  ami  Viiiiiliynli  ii»nilst<)li<3,  and  >■  inpFrllml 
iiceiiitiulatiana.  Z. — At  tnrn  Im-nliticr*  iti  llu.-  Niiiiar  diiLricI,  in  th«>  pUnw  of  Fuliklton 
of  tlie-  M(-tainm-|))iic  xcliUtu,  mid  »■  taiTuev  ili>|KxiU  oicr  tli«  Vindhyftii  mirit!*.  3. — In 
tlio  NiuiAwnr  di«tric(.  iklitinilnut  mid  rich  iu  ti'>llnw's,  a«  itirfai'<>  MCumulfttiDiu,  chiellj 
clutc  to  the  l»ut)diiry  twCwceti  the  Bijiiwnr  Ixvccis  and  th«  Vindbjran  roclca.  4. — At 
three  locaUtlM  in  the  Chindmrh  diitnct,  ver.v  rich,  as  in  Xoa.  I  and  2.  5.— At  tiro 
lomlitic!*  in  the  Nimtinjiiir  itiitrict,  very  rich,  cloM  to  tlio  fiinlt-linA  botM*foii  the 
Vindhyuns  nnd  Dij^wars,  and  as  Rorfscc  i1i>po«it«.  6. — At  nix  Toc&Titin  in  Katliiit  and 
Barw&i,  occurring'  inueh  in  the  tame  position*  ai  the  abnvp.  and  iticludiLjg  thp  Oiikti- 
modri  or  Mibuidcr|iiir  nw,  dinnor^ml  by  Mr.  Mituiidt-r,  Ih*  Hwnli^h  tnotallurf^itt  in 
charge  of  the  !■♦«  lUrvai  ivoik*  (after  irhnin  "  .Mit.iiidiiriinr"),  in  the  McitAmorphia 
«fint*y  and  imld  t(j  1»  ainou^  thi'  richest  in  tlic  wliuV  cnutdry.  7.— The  i^elcliiubcd  B^ 
minoK,  rImi  in  tho  BijAwiir  fnrnialion.  S. — U'eat  nf  IiiiAwui..  in  the  AU  Rij|iiir  dirtricti 
wherv  the  on  U  ^iniilnriii  kind  niidpniUi(inii>lhnt  of  Milaiid^iur-  0. — Koar  Mohan, 
in  Ktiwant.  in  the  Xiinir  sandstone, 

Lfail  and  tilvtr  oivt,  hom'  workwl  <mt,  vccTt  ftir\n<.-r]y  plentiful  in  the  "  Ch£n^ 
KIkan"  of  Jugi,  in  the  IIn«hangn)md  dtxtriet.  tiftlcna  ia  irtill  found  in  the  ndifh- 
honrhood. 

Copper  ore  hsa  beon  wflrkcd  in  a  vein  in  iW  Metainitrpliic  >mic*,  at  Taiukh&n,  in 
Ihu  Simi«-ar  dirtricL     It  in  alto  «al>l  to  oeenr  near  Ali  R^jpur. 

Limr  pit4  arc  worked  in  the  Bljuwnr  liim'^t'iiit!,  and  tn  the  nodular  licnestono  of  tb« 
Upper  Cretaciwun  xeriM,  hut  alluvial  ttii-ar  i«  the  prinripal  sonrec  of  supply. 

Suilding  tlon*4  are  goid  and  vii.ried,  and  aro  obtained  from  the  MetAmfirphic. 
Blj&war.  and  Vindhjnn  acrlr-^.  the  tinndvranik  fland*tone,  tlin  Nimiir  sanditniie,  the 
Crcta0C60«  ennilline  iin)e«Uiiic  (tliti  hc^t  stone  of  the  oanntry),  the  Lsmcta  limutonM 
(nlM  nf  CrcCat'Jrans  age),  and  the  Deccan  trap,  which  y'»XA»  the  oummoiwtt  btiUdin^ 
itonea. 

(2J  Thi  Geolofft/  of  tk«  KdiAiAmdr  /Vmimw/«,  tn  Ouzrrttf.    Bg  FsAvcis  PKitnKx. 
Samf  pulli^alioH,  Part  II ,  61  pp.     Ouefoldiitg  Map. 

Coal,  thongb  often  rc|»rt*d  n*  ncciirring  in  thi»  region,  i*  itatod  hj  the  author  to 
be  merely  thin  stringt  of  coaly  matter  in  a  band  of  carbonaceona  *halc  in  the  JuiaMic 
IJmia  rocks,  "  not  worthy  of  thu  iiame  «ven  of  '  fwel,*  as  it  will  not  support  ila  own 
coRibustiou." 

Iran  wna  formerly  workiid  In  many  parts  of  tho  province.  At  Knntrori,  near  Sata, 
iu  the  Niirth,  it  wns  obtained  from  the  irunntgnc  bandi  near  tlio  top  of  the  t'uiiu  K^ap. 
and  in  the  Wwt— of  verj-  rich  quality— frotu  tl»e  kleriLin  njoks.  ifa^nttlc  iron  mnd. 
derived  from  the  traps,  is  found  on  the  ahare  south  of  Oopnatb  Point, 

Ltad  and  Copjur.— In  the  Qir  Uilli  a  qoarta  vaa  in  trap  has  jialdol  aomo  ^lona 
and  copper  pyrites. 

Lime  is  chiefly  procured  frftm  the  "  miliolil*."  a  tine  oolltio  limMtone  of  very  recent 
fonnatinn,  which  ocenpie*  a  luqirc  portion  of  thn  allnvial  area  of  (he  province, 

OyptuM  occnr*  principally  In  •om^.-  of  the  Tertiary  beds  iu  the  Bhivuagar  8tat<^ 
licHr  N'ttiHliUm.  ill  H'e«lei'ii  llnliir,  nmi  itWit  Kiirunpi,  lU'iith  •<{  Okii  Manila. 
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Man  avate  bu  bc«n  worked  lu  «  vAn  traver^ntr  <l««>»npo«el  nqFldlloUnl  tmp  at 
Kbijiuu.  2t  mOet  ircst  of  Tankdn,  in  the  Morri  StaM. 

Buiidimff  liona. — Tli«M  coiuist  of  the  mtlioUto  kliora  rawtiotml.  wnd  tli«  '  Dlmn- 
gulrkiitoiK,' &%1it-eoLoamt.  npcti-|frein«d.  sUnbtly  tnoUaic  MndtUnic  rerj  vKTubla 
In  text  UK. 

(4)  AHoljfift  of  Photphatic  yadmlrratd  Sect/nm  VuatMrrr.  Bj/  P.  R.  MALLrr, 
Sanu  pnhticalio»,  Voi.  XTIIJ.,  ilfiia,  p.  I3B. 
Tbp  pbiMplMitk  nick  anil  noilalo,  of  wbtdi  Mmljao*  *rc  Kirra  in  Iht*  ]M|iFr,  mttt 
Alaconred  *  year  or  turo  ago  bj  tbe  Ttev.  J.  Panonii  and  I>r.  Wjtrth.  TW  analjrM* 
•hour  the  cl«iNwIt  (mora  capvclallj  the  nodnlar  fonn)  to  1w  of  a  bigb  ataiidanl  for  tha 
inaaufacturc'of  artiltcUI  ti>anm«.    'tlic  pafticulan  an  M  fntlimi;— 

Pliocphoric  anliydridc , .     M70 

Limp    ...         ...        ...  46  IS 

Hag&ema        '30 

Alumina  ...         ^^  i        ^^ 

Oii(l«i^tran I 

Soluble  iiilica •SO 

InaolubI«  ailieoniH  matter  ) 

BatIiiiii  sa]|d>at«        ...  1 

Carbonacevu*  inatlt^r ... 
han  on  baathij;  to  10(r  C. 

CarbD&ic  wid.  nlpbaric  anlijilriilv,  flmirino,  iinik- 
tandned,  and  lou 


Bosk. 
SD-IS 


9^67 


16-06 


4-OL 

lOfMn 


100-00 


0.  A.  h. 


INimiUCTIONS  you    KiitTHQUAKK  OHSRRVKRS. 

iViyrMHM  <Utr  Ottenotorio  til  Artiirio  j/eodiaamlM  p^tiio  it  S.  C§mit^c 
fftotofii^o  d'  Italia,  fOn  Utmtiami  ptr  gU  mtfrtafari  t  dttcHtiOmi  4'  ittmmnH. 
Sy  Ptor.  M.  E.  Dl  KoMI.  tmilrmdiw  ahilraettd  hy  I^BOr.  CI.  Dewai^i:^ 
Annaltt  Je  la  Sociili  OMogitfrna  dm  Mtlgi^n*.  %'ei.  X.,  IffiS-S,  Praert-  ffrtamr, 
pp.cli.-eUi'.  [ nijcommamicalioit it ir^ntlaltl tm/alt tm  ei«tt  tflh^m^twmct ^'ttf 
original  from  iht  JntlHutt  Libran/,  aini  of  tJU  imtarrtt  ma»i/*mt*d  ■(  fA» 
prnrnt  dm*  I'n  lh»  nAjrtI  of  tritmomidrifal  vktrrr*liom*.'\ 

ITm  B«o-djnwBie  |ih«iii>ni«iia  Li>  Im  <ib«n«d  tana  tent  gnupi  s^ 
I. — Phenoinata  relating  to  tbe  cirowlartnB  of  onderipawul  wal«ra. 

I. — Deetrieal  and  magnetic  phcaonwn^  oondderad  aa  nwalftatotldM  mt  th* 

intantB]  acUvitj  of  the  globe. 
S.^Bnipt)ve  aud  mktD-emptive  ptMCKHuena. 
i. — Sriatnlc  and  micro-am  Muie  pli<iiM»iaai» 
Tbo  facta  ralatiiig  to  No*.  2  and  4  ean  bo  obserwd  anyirbor^  wfiacUl;  n  tha 
n^lar  obtervatiirio. 

The  aatbor  itittvta  iipon  the  imponanro  of  eitaWithlng  trinnlc  and  wltiin  ill— If 
obwrrationa  wUli  the  help  of  pnipvr  a|)paml«t  In  obMrratorica,  phpkd  UoMtvti^ 
and  eepcdaU;  In  niim. 

Tbe  moveinoDta  of  tho  autli'a  enul  an  of  fow  Mnda:  — 1.  alwekai  !■  btnen 
{trfjMdah'om*)  I  8,  miero-aebmie  ttndoUtioM;  4  alotr  owiUatioM. 

A  aheok  b  ebanuCcriud  bj  a  vtvy  brueqiM  ntidon.  altbor  Mrtlvl  or  I 
•Cnmf  or  weak,  tluw-  or  raiml.  •«h«iUv  or  iwit. 


Trv^dfttiona,  or  Iromon,  are  «bsraot«r)xed  by  the  verj  rajMil  vibration  ot  tlie  Untl, 
oLtlicr  Miutible  or  uut,  iHthiR  n  ccrtuii  Unie.  ftud  recurring  mftor  •  iliort  intcrvnl. 

Mionhseiamlc  undaUtiooi  mro  clisnctcrinid  bj  tlia  ilowuov  of  tbe  novomont,  by 
it*  conUnuUj  and  rarkblc  force  Th«j  wo  tlmyi  iiiHOHUt  Wid  kit  unj  bonn.  and 
Kiimctimei  uvcnl  daja. 

Tbe  ftlow  owillMion*  ant  al»a  iiiMiuible.  They  produce  no  ribntioiui,  but  brli^ 
kboat  ft  pridvKl  dLfpLacatncnt  of  the  aurfacu  Level. 

Tha  iDatrnmenU  rnwd  in  ohMrriitg  thcao  plicnomona  ue  wUmognphi,  cither 
re);i*tenn{f  ur  direct  vInoo.     Tlicy  tnitj  be  divided  into  four  cUwai ;— 
L— -InitramiciiU  for  anuooneing  khock*. 
S. — IiiitmiDMit*  fur  •ii»lyiuig  aliui^kn. 

3.— In«trnmmta  for  indimtiu)(  the  "  trepidation*"  of  tbc  tarttot. 
4.— Micro-veismoiDPlrical  iMtruineiiU. 
Tlic  finL  mtut  capKiallj  indiaU  tbu  existence  of  an  MrtbqlUlR  Ud  tbe  prMuM 
limo  of  iU  orciirrvncc.     I'lip  annlyiing  iiulnimitnta  niiut,  Iwado  tliia,  abow  tbo  fornu, 
liliawd,  Slid  ropvtitton*  of  Itic  ahoclt*.  cxppcialljr  where  tliMc  nltnin  a  certain  iiitoiuitjr. 
TIm  iiulructiuDs  given  by  the  author  for  obaprTing  c«rthg]iin]ie«  aro  aa  tolloiri  .-^ 
l.^MeiT  iudivNtioii  vt  n  sliock,  or  of  dtatiuct  and  proloiig«d  trvpidatioiu. 
3, — Exact  tiuju  of  tbo  gccurrvuee. 
S.-'RMiirTc^ca  of  tbo  shucks 
i. — Kind  of  ihoL'k.  vbtFthur  rsrlicsL  or  liuruoiit«l. 
6.— Dircotiou  of  the  andalntion. 
S.— Intenidtj  of  tlio  moUon. 
7. —  Duration  of  the  mntiini. 
8.— Uinwtioii  of  tli«  tirct  impnlH. 
6.— UndergToiirid  noi»ea. 
10. — Kitciit  of  tlio  ftluilivii  area. 

^^llb  rogard  to  tbo  iutcnaitjr  of  •hocks  tho  foLlovring  oonventinnal  kcaIc  lina  bcrn 
odoptiMi  :— 

L. — Uicro-seismouietric  ihock,  rrgiatcred  by  a  ainglo  Htsiniigiapli,  or  by  wveral 

MUinograpba  of  tbo  tainio  kind,  but  not  affeeting  »i.-bmicigTaiplu  uf  otbor 

kiiid«  ;  or,  a^aiii,  repiurted  by  a  dkLllod  uhsn-vcr. 
2.'— Stiuvk  rogiiit«red  by  uppnratua  uf  roriuiu  kiiidi,  and  fait  by  a  amoll  tiuaib«r 

of  pcrnoiiB  ill  B  statu  of  rrpmo. 
8.— Shock  notitfod  by  wveral  pcnfnu  in  a.  otato  of  repose,   strcm^  enougll  to 

nllow  lU  diivctioQ  or  duration  to  be  etUmated,  and  to  ittrMt  public  atten- 
tion. 
A. — Sbock  fill  by  pL'rtons  ia  n  «tat«  of  itiliTity,  thokiuir  movable  uLjcctSj  doors 

and  wiiidowi,  cauriug  croektiii);  soaiida  in  wooduii  tloort. 
fi. — Shock  felt  gwicnUy  by  oil  tbo  popnbbtioa,  ihoking  fttmiluv,  beds,  aad 

ringing  MKne  bonse  bellj. 
6. — Shocks  waking  oU  alMfiera,  ringing  all  boiuo  bcUo,  cansing  gatalicn  to 

oacillotc,  abakiog  visibly  bntt  and  bnihoi,  causing  some  friffhteainl  pcrsont 

to  leave  Uicir  honsc*. 
7.-~Shock  upMlttrig  moriMa  objects,  ringing  churcb   bello,  causing  gen«i»l 

terror,  but  iiu  daioug*  to  taolUingi. 
8- — Shock  brtiigiii);  duwu  chimney*,  cracking  the  walla  of  bnildingv,  and  canstng 

a  gonemJ  lligbt  ot  tl]«  inhabitant*. 
9. — Sliock  causing  tlui  partial  or  total  deaCrQction  of  towtu  buildings. 
10. — Shock  of  tbe  most  dlsoatrooi  Dature.     Buini,  buntas  viotiiiu,  fractum  and 

diiLurbauuc  of  tbci  suil,  downfall  vt  mountain  inaiwi.  O.  A,  L. 
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HATCHRTTINR  IN   BELOIini. 

(1)  Stacamtn  de  la  BaUAHine  i  Heraimg.      Bg  R.  JtfAi.BKBnB.        Am»aU$  dt  la 
SoeiiU  ai^logi^mt  de  Selgiqme,  rot.  X,  1862-3.     BmlUttm,  p.  IMt, 

Xotca  an  the  oecnirencc  of  tbU  mnt  "mliK'nl  tallnir"  in  *  Cool-Heuun  fiuid- 
■tan«.  forming  the  mof  of  tbe  "  Ditrf  IViiw  dm  har^  Fammy"  Stmta,  «t  a  dejflh  of 
390  uetrea,  (1.279  ftwt)  in  tbe  M&rihft;«  CoUJcrj-.  itl  Scnia;;.  The  )Mtc)»pcUit«  mmm 
to  follow  and  be  Ciinncctwl  with  Domerou*  qnarti  tthiifru  wUi«b  Lnrpr«n  tW  mimIrou* 
io  iinMliot).  Tba  niinontl  tiu  mdj  hutn  rccanlod  mico  baifare  from  Um  Bdfiwi  Cd«1- 
Mcwurca. 

(t)  Bwr  la  MaififliU  d«  Stralmg.    By  PuoF.  Q.  OiWAUtoi.    Sam*  jmUiaatlam,  | 

pp.  trxi^lxriv, 

Tbe  KsptSmaoe  Collior;,  ti  Scnting,  l-1^iiull(>-0nuMln,  anrenl  coUhtrtes  !ii  Hunaalt. 
Cfatrlvrui,  ftud  StrOp^-Brnoqne^Iea  nro  citml  ki  wMitionul  l<ioUltl«»  for  hAtebvttilU  ia 
Bolgiain,  nwl  b  rur)'  full  and  new  accoaiiL  uf  pbjskkl  propertir*  of  lb*  nlnanl  Is 
eiwa.    lu  Britain,  Iwtcliottino  bH  bccii  fouudin  tbeCgal-Muunmof  Olunorgiitdilnb 

G.A.L. 


ON  DUST  EXPLOSIONS  IN  COAL-HrNBS. 

Z«r  aceidtiUa  Jiti  "  Co*p»  dr  PomuHre  "  rfuM  tt*  mi»t*  i  yriitu  H  Im  moytat  i»  i 
prtvtnir.    By  L.  Fajimt.    Lt  Qinit  Civil,  Tof.  Til.,  pp.  S17-210.  aZf-ML 

h—Sffitets of  Skott.-^The  ignllion  of  ■  eertain   ["nntJtj  nf  |  riiliir  liUow?  ha 
imdunt  muaj  effecU.  wliicli  maj  be  iletAiled  u  foUDirs:— 

1^  fihattcrin;  Effect!.— ThU  potantia]  fona  of  coe^y  b  doe  ta  clwntiMl 
whleb  inrtuitljr  prodncM  t  Urgv  voluino  <rf  gm.    Th«  iHunr*  of  the  raUttr*] 
taaeonwat  ifiret  alw  tlu  nlna  of  the  powder. 

3*  BtUiitI«  BffMts.— Thli  form  of  eaergy  ia  r«prM<nt49iI  b;  tDouiciiliun  given  to 
projocted  bvgintiiU-    Tl>c  motive  poartr  u  lb«  gwaoiM  nau  niittl  to  o  lilgb 
tura.    Tb«  cluutU  uf  dual  nltA  bj  tlteae  MplotlaDi  ate  eaanaetai  with  Um  mutm  < 
proAmtl  by  ratlai  meUao. 

9^  Ctloriflc.  Laminoiw,    VJccUtr,  Stmonia*  amI  otb«r  Effvcta-— Jl  cb>lvv  ^  9'ft 
omoM  of  BdalDg  pomlcr  ctoUm  110,000  nnlta  of  b«al,  ukI  prodocM  SH  cobie  fort  of 
(CM,  wboM  t«mpcntan  lun^  be  ntiontod  at  3,30(f  FabroDlwlt.    Tbe  fawooa 
iiulanlaii«)utl>  i^roducvd^  niuit  paaa  iuu>  tbe  adjacent  attaorpfaera.     Lika  Ihi  idHoB  < 
■  pa  HutiD^  it  drivca  back  tbe  air  in  botli  diraetiooa,  Aoiring  paal  tbe  holaj  ll  fa 
awUon  of  carbonalod  gawa  uiiablo  to  mpport  oonboalion.    In  aboirt;  tlis  pbaaooMoB) 
ia  lik«  a  waw  wboaB  flow  and  abb  ia  felt.    Tbe  cipanaiMi  coatJaoM  and  oahanata  tha 
gaa  from  lh«  natiirial  brakm  dom  hj  the  tbau    llie  air  raahea  Into  tbe  rrJatl**) 
vacuum  canacd  bj  the  rontraftioii  of  tbe  )uut«d  gaaM  uatU  tbe  gM  ia  dilated  to  tb*] 
An Bg  point.     If  tbia  niiature,  in  paaun;;  frnan  the  place  when  Uto ahot  araa  ftn^  ! 
N  burning  bod;,  an  cxjiloiion  will  occur,  producing  tbe  actual  aceidaat. 

The  oombnation  of  tbe  powder  producca  priuci|iallj  carboidc  a^  ffU,   nitrqgM^] 
■tatitr  vapour  and  carbonic  oxidcv  together  aith  a  little  ■nlpbnraoa  arid.     Tbw  lipitiatt 
of  the  fire-damp  pmdneca  earboiiic  add  gaa  aad  aatcr  Tapour.     If  the  nNnboatiaa  vt 
the  flraHUnp  prcdooea  a  teinpeiatnTa  of  l^Otf"  lo  tflOCf  Palir.,  (lie  loaa  of  kaal  doe  bo 
tba  coelinc  action  of  Uw  iid«a  will  nry  aa  tba  cuba  of  tbe  dhawMtoi  of  tht  gmmm 
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■pbere.  The  ctuU-dnrt  amy  then  tmke  olfnrt.  If  t}|«  mine  i*  miAst,  uni  if  th«  accident 
ucOQni  in  a  main  K<^lt>t7  whrro  tho  Rir  M  pnre  and  in  large  volume,  the  bJd«  are  a([aiuit 
i(^  pr[)]«ignlion.  If  the  mine  it  dry  and  dnity,  the  dnat  may  iii(«rTOue,  au<l  thv  uumnt 
of  pnrv  sir,  rsrj  fnr  frcim  rwdaciiij;  tta  Importanoe,  will  incrtaMi  it. 

II. — InJIuenm  ofDwtl. — Froiu  ttio  isipcriuiont*  Miiido  by  Mr.  Onllow&y  and  ttthtn. 
it  la  roBioiuihlg  w  ooiiduik'  that  any  explnuoii,  occitrriiig  iu  any  luanuor,  in  a  dry  ind 
tliutj  aXnn,  umy  bo  (.'Xlviidod  into  its  motX.  dl«Uat  worblugR  when  tlie  preacnco  of  gu 
hu  iii'TLT  bc«i  lUipccted  previoualy. 

Tim  eiamluittlan  of  th^  ttanp^nt  ai-irinir  from  conl-dntt'  nhow  that: — 

1°  A  miitnmif  iLir  and  noaJ-ilimt  i*  »ot  inflauunnblo  at  onlinary  prcManc  ud  t«m- 
]it-r«tiir«t.  However,  tlM<  high  temperature  oT  tho  i^mm  jircMlucMl  by  tlii;  uploaiau  of  a 
rliot  i*  inuri.'  than  ftafTicieikt  tci  instautly  di»lji  noun-  i>f  the  dtuL  'llin  nitKlyMv  of  the 
ennta  crF  coke  found  afU-r  exploniotu  prove  that  Uir  <Mnl  ■»  i^nknl  baa  liMt  alkoiit  SK  [wr 
nnit.  of  iu  viilntiln  nuiUcr  or  alxiut  7  |>«r  cvnt.  of  Uie  wi-iglit  of  omU  cukud.  Kacb 
pound  of  cimUdiitt  has  gircn  off,  therefore,  abonl  2  cubic  fwt  of  ({U  at  ordinary  t«ui- 
l«rature  ftud  preuutv. 

8°  Tbi'  lintniuH  uC  tliu  diut  !•  deptuiduiit  apau  tku  mode  uf  tran*]iDrC  of  tb«  cwl. 
I'hv  pruducc  coiiiiat;  \a  tbc  windliiit  sbnft  »  j^nvrtdly  aguliitt  Lbt)  uurrutit  of  air.  imd 
Ibv  facility  with  vblcb  tbe  duat  Hive  sway  vlU  be  uieumwl  hy  the  velocity  ot  tbu  air 
■Liid  the  vi'locily  of  tbe  tmiuB.  ^Vlteu  inorinif  in  tbe  aiune  iliruL'tion  and  nt  tlic  muvo 
vdudty,  rorjr  liltli?  dtut  will  be  raind.  Tho  diut  vril]  bcvomc  liner  by  tlift  furUicr 
pMOi^  of  trniiu  cir  men.  'I'lm  pur>'nrM  of  the  Aiut  will  dcjund  upon  tliD  tclatirc 
qnantitiM  of  c-onl  and  Htojno  carried. 

S"  Till?  iiiRatiuunLiuii  of  i-uitl-ilutit  riuimi  wilh  tbo  qiiautitiiai  uf  tuutaitied  oiygen 
which  uiikjr  ariu.-  fn^in  the  vulutile  ina.tCfr  or  from  tlin  lirgruinotric  condition  of  Ibo 
coal.  Tbo  pen-oMUign  of  oxygen  varini  from  wro  np  to  at  leut  ISpi-roent.  Tlw 
(inantitj  of  bydnigeii  do««  not  grcntly  Viiry,  aiid  tin'  mtio  () :  II  will  Iw  tli«  muuniv  of 
tbuiUiiner  of  the  duitt;  tbl>  ratio  I> leu  lluiu  uuitj  in  it«aia  and  aiithru'itc  coilii,  and 
in  about  3  for  bituuiUiutii  eooU. 

It  ia  difGcutt  to  cociccive  that  tbo  combuBtiuu  of  tb«  iluat  crui  ucuor  without  the 
■Mdatanco  of  bjrdrogon,  or  a  byJra-earbon.  Tlia  a^nt  may,  however,  bo  fuuiid  in  tbe 
npoar  of  irst«r.  whl«h  b  tbo  chief  a^cnt  of  oiidation ;  iudwd  dry  ^asea  will  luit 

bine  itRdi:T  the  inflticnra  of  the  electric  apuTl:.  Tliu  two  jihenon)eiia  luuy  he.  -.  the 
libonipoaition  of  the  vH^iour  of  water  and  the  fomiatian  of  carbiirtir  add  pM.  Tlie 
firtt  alHMtrln  bcaitaiid  tb«>  Kcoiid  produce*  it.  In  order  that  the  rcsctions  be  continnoua 
llip  va|K)ut  uf  tLv  water  uiuit  hare  a  teuiiwrattirv  of  about  1,GOO^  Kahr. 

4°  The  relative  dtyne«N  or  nituature  of  tbo  dntt  depeuda  dlrvotly  upon  tlie  ({uali^ 
of  the  nnm-iit  of  sir. 

III.— Iiffltt^net  of  ih»  (iuantitg  and  Quality  of  tht  jlir.—Xt  the  depth  of  th«  work- 
ii>g*  Luurentee  thi'  uir  pa«»tug  tbnra^  tbem  acquirva  a  greatwr  cupoctty  for  moisture 
tlian  it  bod  ou  theiurfaov,  and  nnlcM  there  la  wmt«r  In  ttie  mine,  it  beeuinua  perfoclly 
dry  in  all  seaaons.  This  depth  will  be  found  to  vary  from  125  to  ZaO  yarda.  Winter 
Increues  the  drynoea  of  dry  mines,  and.  ao  long  aa  it  laat«,  will  convf^,  for  tbe  time, 
into  drj  mine*  a  targe  nnmber  which  art  otherwidc  bablinally  inoUt 

Tlw  Tolimic  of  tlie  air  tmwralug  a  gallery  will  hnvo  a  direct  lDfluen<-c  on  tlie 
iiniKirUnce  of  the  accident,  capccially  when  the  air  ia  pure.  If  the  air  haaa  veloratyof 
LOQ  Sevl  per  udnute  it  will  hare  a  prD[)urtiouatvlj  increaMd  juwer  of  jiro^ispition  over 
air  at  a  lower  velocity. 

IV. — Itijtm—ct  o/lke  Cirrmt  at  tht  Place  <^  He  Jeo'i^nf.—Kiploaiona  of  duat 
nn>ly  take  place  at  tbo  face  of  a  drifl,  becauae  tlw  diut  ia  rardy  fonud  in  large 
■  limntltlea  in  tho  newer  diatricta  of  the  iiituei  and  again,  the  air  ia  iiuiacdlat«ly  reverwd 
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■nd  ntornibj  a  lunltol  root*.  The  ex|ilorion  ocean  In  xlmoat  fUll  fttr  »od  b  att 
«*riljr  cnnivd  clwwberc.  VVlicn  mn  oxplonon  occnn  in  almost  ■taffnant  ilr  lU  elTivU 
r*rclr  oitmd  bevoiid  4  lu  S  rani*.  If  it  omurs  in  ■  (cullery  where  ttu  ilr  eiratiUlM 
with  a  vrlocit}-  cicMilin^  400  ft-ct  per  minuU).  tho  Mjiliinoti  maj  be  pntpcipUMl  cU«< 
where  and  sometime  inajrxLcnil  orcr  &U  Ui£  mine. 

V.^l^ecaulionarg  Mratitret.—Tlxc  duMt  miul  be  readcnd  iiioff«i>tiir«  bj  an 
ahnitdnnt  iix)  <if  itati-r.  TlkC  bm  of  water  in  tho  galkrie*  irnut  \»  n-JMbd  aa  it  ■■ 
nalj  |Milliatiti-.  A}«rt  fr<<iii  the  eipeiiM,  its  oav  would  T(N|iiire  spcwia]  edooaljun,  or 
nthflrwiw,  Ihii  ipct-iid  danger  of  tlic  tncroue  of  Uic  ImiinniUinp  ]i>>wot  iif  thv  datf 
wnuM  entiio.  T)ie  lamo  rvmarlc  !■  applicahlo  la  tliu  chloridr*  of  ulciinm  nr  aodtnin, 
and  (wMinnp  i>  oitlj  pnlliatlre. 

Thv  Ixnt  miicd}'  U  to  jMvvwnt  diTncaa :  th«  mine  mint  be  niadelininid  wltbcutlnFtm- 
vMiiciieolo  tfae  uorkintnt.  Talto  Ihe  caw  of  a  mine  !n  wldcli  tim  tviiiperatiire  nf  Ihr  worhiuy 
face  Sa  7<y  Fahr.  Duriug  Ihv  suinincr  the  air  dewendinic  tlw  |tit  inaj  bavr  «  t«np«ni- 
tun  ot  Gif  whtiD  U  paawt  iiitg  tlw  mine;  it  i*  aUu  cntunitixl  nilh  water  valvar  owiag 
tA  the  p«Kotati<)tui  from  the  aidca  «f  the  pit.  The  tcmpcnture  riaw  u  ttit  sir 
wpproacbf*  to  the  face,  when  It  attains  ita  BiaxImDm.  During  ibe  winter  the  mom 
current  taa^  hare  an  initial  tompenttnn)  of  S2°  Fahr.,  <ir  cv«n  luMcr,  at  Iha  l»tb>ia  o( 
tbi.'  pit;  it  then  iTarerwn  the  aamc  gallcne*  to  the  vrorking  face,  wlwrc  it  attaiu  Itie 
Mine  tempcmtare  of  70°  Kabr.  It  is  t^deut  that  tlie  air  in  the  winter  aiuat  he  lUftr 
than  ill  the  ■iiiumer  at  ertrf  jmint  of  ita  ront«. 

Thi:  lein|M>ratnrc  «bouM  he  taken  creiy  dajr  at  Ih^  l»tt<im  of  the  fit.  In  cfdtf  to 
wtcnrtaiii  tbe  ciiiantil,t  (>f  waller  neqitind  to  Miturate  tbe  ait  and  tiiv  [annt  <*r  |xriDi«  at 
whirh  tlw  air  u->|uiri.«  in  tbci  mine  a  t4<tnpnntam  of  60^  Fahr.,  and  •rhiek  najr  h» 
■lamed  tlie  lorie  c.f  eajuilibrium.  Tliiw,  if  tbn  njnina  of  atr  be  OO.OnO  cubk  taet  par 
ininut«,  am  of  the  pit  100  aqDare  fiwt,  velocity  of  the  air  000  feet  pvr  tniniil«,  ton* 
perattm  32°  I'alir,,  and  tvinpcrvturv  m-iiiurcit  on  eiitcrinf;  the  niinv  60*  Falir.,  llie 
weight  of  water  required  per  1,000  cubic  feet  of  air  woold  be  (~S2  —  01  — )  "SI 
poanda,  3l>6  poanda  will  be  required  per  minute,  or  4.406*4  salloaa  per  H  haunt. 

The  fcmedjr,  Ui«refor«,  appcara  to  be  to  •ajMa'aatnratc  the  air  with  moJaltars.  OwlaK 
to  iU  velocity,  tlie  air  ca»,  if  th«  liquid  it  a|)plieal  in  the  fonil  of  »fny  or  odat.  eVTj 
tlusexceaauf  nraKtiirc  a  oonatderahle  dirtane*  into  the  tnina.  Two  raaolta  woidd  bo 
obt«lived  :  Um)  duat  would  be  thrown  duwii.  and  tliO  air  tvtuktred  inor«  wbolMOOU^ 

Ktpertiueiitit  would  be  iiudit  to  aac-ertaiii  at  what  prenara  tha  jet  ibould  woHi,  lo 
that  tbw  current  of  air  ahould  carry  the  ipraj  aa  far  aa  tba  nne  at  aqnilihriuni,  and  that 
tb*  air  at  thi*  pnint  ftlimild  be  aaturatcd.  lu  tho  worvt  caaa,  with  abaolutaly  drjr  air, 
4&'2  pound*  of  water  might  be  retjuire^l  por  minute,  or  7,0648  gallou  par  daj. 

If  blown-out  or  fant  afaota  canoot  be  prarvnted  thej  nkj  (w  piada  inoAiMiiikv. 
Accident*  Lavo  becu  cauaed  by  the  veotilatioB  bein(  dimiilrfuwl  M  BlgtitSt  and  the 
ptscUcit  *1ioii]d  be  diacuDtiuned.  The  danger  inj  ba  Ndnoed  to  a  twuimutn  by  tlw 
artificial  crealioti  of  an  aCmocpbcrv  aapportiiig  flonbutloa  liadtj  or  raUtircly  lUH  at 
pointa  whan  tba  iholaws  And. 

The  atmoapberv  not  ea|Mbto  of  aiiatainiDg  eonbuatioa  may  he  «mt«d  by  baminf , 
withoQt  dertaKntion,  a  body  forming  a  plug  of  carbonie  acid  pu.  The  >bot  ahoald  b* 
flred  by  elMtiieity  w  hikct  thia  plug  ia  paaung  over  it.  Tbe  naa  of  dynaoiiU  tadaoM  tha 
danger,  a*  Uiero  ia  alonMt  no  rialt  of  blown-out  ahuta  with  IL  The  raduettoa  af  th* 
Telocity  in  llie  plare  when  the  almt  ia  to  be  fired  U  a  naefnl  prManUuo,  aa  It  (nally 
diniiiitabea  Uie  riak  of  the  peupagatiou  of  the  flaUHi.  M,  W.  B 


^^H                                         ^^^^H 

^^^1               "Ata*  ttjmiJtM ^MntU ^ nrttgn Fapm 

»t  mit  ^ Iht  Prvta^Uj^     "A(|i' J|ip«i*Mc.                                  ^^^^^^| 

AlMtrMto  d(  Forwigit  rapL-ri,  eiiil  ot  Pro- 

Afrim;  mppn"  depociU  of,  abai.  GO.                         ^^^^^^^| 

Deeding*. 

Aliilmmii  rani-flcbU.  nbc,  23,                                    ^^^^^| 

AcojTiiit  of  tbo  «nperiuiciiti  iujuIu  al  tlitf 

Algerian  iron  ores,  ftbt.  13.                                          ^^^^^| 

Konif;  LiiUinrr  at  Ni-uukincliwi  (Mnar* 

Aloano  copper  inino*  In  Kpklri.  ab&  63.                   ^^^^^| 

bnickon),  lurticularly  tluwt  on  Uii:  oou- 

Alnliitii  p«^roIf>uta  depcoiU,  abn.  67.                        ^^^^^H 

wcjueiicus  wbirl)  arlM  when   e^l-diut 

AKALrsEB:    FamKHM  CoU,  7G. — Ore*  of              ^^^^^| 

ami  gfts  como  iti  c:>nUu<t  witb  atiota,  aad 

Cf»n  I'iptri),  ISO.— CokU  from  the  Dutdi              ^^^^H 

oLlit-r  inatlcrs  icitiiuatcW  onnoctcd  with 

Eul  Indif!*,  ftlM.  kl.— Iron  arts  of  Vir-              ^^^^^| 

tliuxp  uxiK-riiuviit*;  triuiduU'il  by  Th«o. 

ginU,aln.£l.— Vir^Miiniipj'Tile«,Hbi.25.               ^^^^^| 

Wood     Buiiiiin^,    IM, — Introductory 

AmlnmaD  laluids;  mineral  r«eouroM  at,               ^^^^H 

mnDrko,    199.— Tablu    ilivwiiiK    ci>iii> 

^^^1 

parutivL-    mdlU  a(  (-xpcritiieDU    with 

Apatito,  CaoailiKn,  abe.  S3.                                      ^^^^| 

^^^K     cool-diut    Ixoiu    vntiuu*    iiiU,   2O0.~ 

ArrARATVa :  Hli-ctric  lighting  (•««  Priw               ^^^^H 

^^^H     R«*iilta   uf  «(punuiiniU   witWit  cxxil- 

ctpIrM   of  fftefrto   tiffilim//.)      Pur  »•                 ^^^^H 

^^^H     •trewing,    300. — With    caal-itrcwing. 

Ugbtiug     nfutylampL       (8cc     Woff            ^^^^M 

^^^^     211).— ^umimrjr  of  ramttii,  2111. — ^(v 

tafrtg  tamf.)                                                                  ^^^^^H 

H            ft'tfa  1/    0«>arntl    remarki    respecting 

Arlbei^  tunndi  tompcnturu  ia  Utt,  abt,  35.             ^^^^^| 

H            CKperlmeaUoQ  c>ial-dast,215.— j^rc/ioo 

Aiutociata»w<in1»ni,  xiudi.                                       ^^^^^H 

^^^^      Si  'n«^Ma^fem6litot  tbt  enjitTiaietiti, 

Attica  i  OK-bcftring  rocka  of,  *b«.  67.                      ^^^^H 

^^^h     £21.— 'Sm-h'ci*  Si    Uvtcription  of   tbo 

^^^H 

^^^^     building  in  irliich  tlw  GS]>eriinenU  vrc» 

BuicDBioaB.  EuBsaoXi  On  a  new  c*l<              ^^^^H 

V           n»KU>,2£3-— •Sn-'foN^f  Kcdilu  of  th4 

Cdlator  fur  working  out  "  coit  of  work-               ^^^^^| 

H            cxpcrimunU,  ZS6. — Table  oomparin;  tbs 

Ac,"  13S».                                                           ^^^H 

H            rafultfl  with  ulny  Rteumliig  «nd  owl- 

Uallcitlng                                                                        ^^^^1 

H             dut  Htcnimiug,  238. — Annljntit  of  the 

Barotnetcr  J  inllacticc  of  rapid  Ealli  of,  oa              ^^^^^| 

H             oali   and   (rator-froQ  aabfUnvea  of  tho 

Mutli<jtiak<M,  ke.,  aha.  Ti~                                       ^^^^^H 

H             ailFci'ciitinrUEifcinl-diiaJ.Saa.  -UntnlU 

Barometers i  note  on  ibu  variaUon  aom*'               ^^^^^H 

^^^^     of  Uiul*  with  ttid  P1v1«r  wid  Dnvj  luupa, 

tunoa  Qotlood  Id  diSrivaco  of  tiio  sim-              ^^^^^^| 

^^^V     P'P^i'  ilitiCiiMM^i,  2Ui. — Funhcr  oxperi- 

oltoncoua  rcadiDga  of  In-o  bammetMrSj              ^^^^^^k 

^T            uuiDt*,  2D7. — Furdicr  diicustion,  29i>. 

CMM!  at  bouk  and  tb«  otbitr  in  tbe  irork*             ^^^^^| 

^^^a           P/«J«.— 38.      lion,    cktrulion,     nnd 

itig«  of  a  miTie,  143.                                                ^^^^^^| 

^^^1     •ectioo*  o(  tlM  iraUecj  oMd  fiv  tlui  cx- 

Barcimuler  rco^n^  SOD.                                       ^^^^H 

^^^H     ptrinteuU. 

UuIgiiD  pboipbatt^,  abi.  36. — Manganflte               ^^^^^| 

^^H  AocounU.  sii. 

duiKMiiji,  abn.  37.— CooI-nHUorca  t  «'•               ^^^^| 

^r        Advcitiwuwnt,  xi. 

Uaxmaa  of.  aba.  68.                                                ^^^^| 

H          VOL.  xxxrr.-iw. 

^^H 

^^^H              Belgium;    new    miuing    rcgnUtioa^    oC. 

UmMbmc,  and  Yomdala  rooltK  IU.  - 

^^^^B                      (Sn   JtfiHiB^    rrgmlatiout.)       ll*tQl)«i- 

l)ncT]|itioii   of   the   fonualiou    aa  n- 

^^^^1                         ill,  aba.  78. 

liibiUid  b;r  Um  MctioBa.  IM.— Seetiau, 

^^^H              Bilbso  iron  ore  district,  pHper  di*ciiM«l, 

128.— AjarrtsateUilckDOMof  rondalMi, 

^^B^ 

lS9.^0orT«)atioB     of    the    timeitanaa 

^^^^^H        BiBo.  W.  J. :  On  ■  iww  iij-tt«in  of  eoal- 

anil  VoTvditlm  of  tie  two  dlilricta,  ISO. 

^                 gutting.     (S«e  Hem  tgtUm.) 

-  MillsCuiw  pit  and  eoal.mcaaiiKa. — 

^^^H              Blfta  fumaeo  Ruoe;  Imling  by,  12. 

Varioui  namea  \^  whieh  tkc  lowoilatan 

^^^^1                BoiW  Hdv*.  rarragutMl,  aln.  ?• 

of  eoal  ialinown,  1S1. — Dvplhof  wamaof 

^^^H              UitUvis :  mlnltiff  iu,  tba.  90. 

eool.  182.— Divinonof  tba  eubaalfenu 

^^^H                UrKJI  i  miiKmilii  Maocutoil  with  lUamtiuda 

■j'it«m,  136. — Conclndiiif[  rvmarlca,  138. 

^^H                                 38. 

Platn.—ta,    14,    1&.    16,      Sectinoa 

^^^^1                Bniiilian  dumoiMl  deponta,  alii.  iG. 

•howinj;  the  imniliona  of  Iba  atrat*  at 

^^^1              BroeeU-gaolie* ;  Prof.  I^Imut'i  ])H|wr  dl*- 

nuiowiikcu.— 17.  Map  of  the  dittrict 

^^^H                    cuuad,  \l7f. 

dttcribed. — 18.     8<«t)(iiM  tltomiag  ma. 

^^^M                Briclu  made  of  n»l-u!iM,  six.  11. 

tiiiiuti'iii  iif  b«ao  of  tarttotilforoiiu  rocln. 

^^^^L               British  CArtwiiifvroiM  iniwrta,  ab*.  66^ 

OtrhiTiifernu*  apidcn,  aba.  til.— Inaaciii, 

^^^1              Brittui.v  1  tin  depnUa  tit,  «U.  48. 

aba.  Gi. 

^^^H                ItKUWK,   .M.    Waltoxj   On  tlio   Mitruiiit 

Uaucnaui;  potrolamn  induatr7  of  tba,  aba. 

^^^^^^^            Iwn]!,  KU.  — Paper  oil  urtbilinltu  di»- 

10. 

^^^^^^B          nuMoi),  KKL  — N«w  mining  nfraUttoiu 

Clwrter ;  eofj  ot,  sxiii. 

^^^^^^           of  U«lfium.  ^/^. 

Chinai  Ponnott  eoalKcfah.     (8r«  Jr»fai 

^^^H                Browu-«.tiKl  tntiM!  iMwr  Dux,  *Im.  5. 

»"•) 

^^^H               Unildlnp  ttoiiot ;  Htuigarian,  abi.  SS. 

ClaariAoatian  nf  ora  depodta,  aba.  88. 

^^^^^^        Bcicci'o.TuBO.  Wood;  experlinciitairith 

Oaiuthal  i  mliilug  InduatriM  of.  ia  I8U, 

^^^^^^1          cod-diMt.     (Sec  Aetotmt  of.) — Oit  Uia 

aba.GS. 

^^^Hjljf          Fldcrlanp.  (Seei^Vb>■bN•;>.>-Ontlw 

Coax:   Camboriand  mtd  Xorth    Laaea- 

^^^Pj            Woir Mtolj  iMop.    (8m  IFcifiamp.) 

atiire.     (S««  yaU*  On  iniata^,)— Brown 

^^^^m              Burtuftl's  pntcut  roller    mlnin);   w«dg«. 

eoal  Biiw  near  Du,  aba.  &.— Tba  origiB 

^^^^1                    (See  Xeu)  tyttem  of  eoal'iftlfini/.) 

of,  alM.  10.— Tba  CW,  aba.  I&— Sftw 

^^^^M              Bnttc  laining  djitrict,  MouUna,  tibt.  86. 

Kenlatul,   aba.   >i.~Ili)taiaarphU«    la. 

^^^H               Bje-tatn,  il*. 

aba.  37.— Dutch   Eari  ladi«:  aaaljak 

^^H 

of.  aba.  43.— rriee  at.  at  8t  Stlauu^ 

^^^H                Odeolator  (new)  for  wcirltinx  out  "eoat 

I8M-5,  ain.  SO— lu  Quagary,  aha  97. 

^^^^^^^           of  workiiv,"  "wUiiiff  prioM  of  coal," 

—In  Italj,  ab«.  63. 

^^^^^^H            par  too,  peroeaLagea,  Ae.,  bj  Bnmaoa 

Coal  aahaii  brieka  tnada  of,  aba.  71. 

^^^^^^B          Bainbridfo,  139. 

Coal^dncti  ciporiai«ati  at  NaonkiKlMK. 

^^^^^^B               rtalf- — 19.      Diawing  of  tlu)  iiutra* 

(3«a  .iocoaaf  o/.)— SiploakiM  in  coal- 

^^^^^^F 

inltiea,  aba.  78. 

^^^^^^         CnlifurniKQ  geology,  ah*.  IS. 

CDAt-rtBLM :    Nattfa      Ponaoaa.       (9m 

^^^H              Canadtau  uiaUitv,  aba.  XS. 

AdfM    M.)  —   ftaifarh-llin^r,     aba. 

^^^H                 Caratal  |;uld-lleld«,  VvuccDola,  aba.  46. 

IS.— Laitgria.aW16.— t'naria.aba.M. 

^^^H                OuboufarDa*   ivcki  o(  CnnLvrlaiul  and 

^^^^^             Norib  lAuouIilr«,  in  rnniM^  hy  J.  L>. 

aba.  S3.— South  of  Franc*  (aoMtalad) 

^^^^K           Kaoddl,    US.—DevdoiMBMit.    IU,— 

^^^^^^^1           Ijowvr   Ibantonv  ihalei   carbonifanNia 

aba.  Wj  SpanUb,  aba.  W. 

^^^^^^^^^^^^^^^^r                                            sTfi^^^^^H 

Coal-gettuiK :  n<ir  •_vit«nior     (8»  Nev 

Bl«otion  of  mmnbrrs,  1,  G&.  1 13, 173,  IHI,         ^^^^| 

Mff»tev.) 

d^^^l 

Conl-inMiiirelaM^flit,  Kb*.  17. 

Electric  li^htinff.    ($t«  PrineiplM  of.)        ^^^^^^H 

C<Bd-ai«aiiure*;  RclglMi, exb)n*ioti  of.iitM. 

Kl«crtrlc  niiicbiPiorj'  in  miixw,  Kbc.  5                     ^^^^^| 

68. 

KndlcMcliun  in  Spain;  paper  difciuaedr         ^^^^H 

Cnftl-wubcnt;  FelifNir.  kbo.  08. 

^1 

Coeliin  ChitiA  ;  (;tN>l<v;<r  "t.  ain.  80. 

BppU^on  Collier; :  ctcl'tril^  lightingRkM.           ^^^^H 

Colcc;  prii.1)  of.  «t  8u  Btientio,  aba.  St^ 

Biir»|ioin  inin  nrv*  kii<1  i  lii.-tr  oti^fin,  uln,           ^^^^^H 

Coke-ovcii*:  iini>n»-ciiii!uta  in.  nbi.  t1. 

^^^1 

Cnlomxln ;  iron  orw  of,  iibi.  26. 

Rwiye,  TnoF. :   Ittt^-r  »»  uartli-oli^M.         ^^^^| 

CoinpreMion    ventilation   of  «  mine  b; 

^^^1 

^^^B            mvuiiK  of  n  Qnibitl  fun  pUoi<<l   unilvr< 

ISxcunkiii  Vi  tb«  Htiry  rowrN-oir,  256.                 ^^^^^| 

^^^P           groiiiKl.  iib)^  49. 

ExrnRiUEXTfl :  8brinkj»fre  <if  |uip«r.  I7&.           ^^^^B 

F              Coiitoiiti  [if  vuiiinii.-,  v. 

—  RoiitU'iliti' ftinl  Joliiiton  biinp,  187.—          ^^^^H 

I                Copper  in  LuxiMiiburi^,  ab*.  13. 

Couiprfsii'ia  <if  fouil  furl*,  ulis.  4fl-  —           ^^^^^H 

1              Coppur  belt  of  Soutb  Alountajn,    Peiui- 

Coal-dust.  1»».-Lwnps  at  IMtoD  Col-         ^^^H 

1                  Rjlvani*.  abs.  24. 

^^^1 

■               Co|>por  itcpiMnt4  nf  8uHth  Woet  Afric*. 

Ekpuisiujts:  CuHl-diut«ipeHin«itt.  (Sw         ^^^^H 

■                   nbs.  flO. 

<4ecoiiB/ o/'nndaba.  78.)                                    ^^^^^| 

■              Copper-lixivwtion;  cuA  of.  In  Bal&ii,  Hb*. 

^^^^^^ 

4. 

t'nlipur  c-oal'mubiKV.  abn.  fA.                        ^^^^^^^^| 

Copper  miiieR  in  Spain,  ubg.  f>3. 

FiiiAiite  Cummittiv's  Teport,  x.                    ^^^^^^^| 

Coriiitliiii ;  |^)l(l  in,  iibs.  G2. 

Firc-nUv;  ICnngsriui,  aha.  £.1.                     ^^^^^^^H 

Otwrngfttwl  boiler- flues,  «fag.  7. 

Pirf-tUmpi  iiidicAliiiir.  2KL                              ^^^^^| 

Council  nport,  vii. 

V«Tv\iin  pipLTt ;  abaimebi  itf,  «ud  of  itra-          ^^^^^| 

CumborUnd:  mining  in.    <H«o  No/m  an. 

ctvd  i  ni;«.                                                               ^^^^^| 

to.)— C*rb'>iiiferou«     racka    of.     (Su« 

tViriiiriHa  (.''ial-rt«kl«.      (8««  Aote*  Om.) —          ^^^^^H 

Cdr  So  M  a/Vr  r>||(. ) 

^^^1 

Cjmmor  ColUur^' ;  oloclric  Uglitin^  Bt,  52, 

PunuH.  lii.                                                          ^^^^H 

F<Mril  fiioU ;  cKpvriiituiit^  <>u  llm  coniprm-         ^^^^^M 

Daousd.  Jobm  ;  notiRO  uf  a  n«w  tltcr- 

at.  aba.  43.                                                    ^^^^^H 

iiii)itipt<»r  inilinvtdr,  I-IS!. 

FoMiU ;  Nnrtli  FomuMo.  til.                              ^^^^^| 

I>nkota ;  tin  in,  nhs.  -L.t. 

PrMJcitig  ai  applied  to  aiiikiti);  w)i6nvtiifnis          ^^^^^| 

Dtuuiimd  1    imnoralit  «HHH'iiitiM    o'itli,  in 

^^^H 

Braiil,  ab4.  3N. 

Pnvl;  ]>!(tt>iit  itiaiiufaetiirii  <if.  ub«.  30,                ^^^^^H 

llinmtiiii]  di-piMiU  ;   llmiilUiii,  aba.  45. 

Fnriicm:  miniDft  in.     (8m  JVb/w  or>,)—          ^^^^H 

UriH-ho1i>ni     Ittuiping     with     pbutvr-i)?- 

Carbon  if arana  rnck*  of.     (3(v  C«rioM.          ^^^^^H 

I'srix,  sbH.  S9. 

iferouK.)                                                             ^^^^^H 

(■Urth-ubnkH ;  dl«cusrion  oil,  Ifi".  Ifift.— 

UtUOWkT,  W.;    On  ex|H:riinaiu   with         ^^^^H 

Lvtier  from  I'rnf.  Kning.  18fi. 

cMi-duft,  2i$,  9<yy                             ^^^^M 

R«rtb<)Ukke  obwrwn;    iiwtnictioua  tar. 

Oaa  dvbector.     (Si-c  t'!*Ur  lamp.)                       ^^^^M 

abi.76. 

OcncTol  atatoiDent  of  occwuit*.  ivl.                    ^^^^^| 

Rartb'^iiH.kiv,  Jcc. ;  iiiFliiwice  of  ntpid  falls 

ObolooT:    Calif'trniau.  ah*.  18. -CWhiit           ^^^^| 

nt  the  baminet«r  nii,  uHt  7:!, 

Cliino.  nlw.  20.— TiuraiiiiU,  dIm.  32.—         ^^^^| 

Kcmiomic  ffp^osry  of  IikIik,  lib*.  75. 

^^^^^^ 

^            820                                                                ISTtEX.                                                                               1 

^^^^^^1            OoiDi  In  QiirnnKlatid. ain.  it— In  Nar- 

Jan;  ■inderfrrmi»dt«io|iemar«ln,alw,4S. 

^^^^^^H                 wif.  alM.  4fi.  — In  Corinthitt,  ab*.  R2- 

Johf^ann :  mUkj  lanp.     (Sm  SomlMff* 

^^^^^1               Onlil-neMi :  Cl>?«Ul,  nln.  W. 

and  JaJtiuom.} 

^^^^^^^M             Oifld-niini-i  of  OuiuUtajan,  bIm.  31. 
^^^^^^^1             Qalba)  fan  iiii<lotj(TO(iui1,  t\ti.  id. 
^^^^^H             Odms.  WilluU:  n-p<>rt,  liarjr  nmrvctr, 

KtTtttJktX.  J.  D.;   (In  mininf^  in  Onmbar* 
land  and  Kvrlli  LanniLhin!.  (9c«  Xvln 
oa.  iu.)  -On  lb*  ertrbMilTnfMu  r*<rJu(tf 

CumbvTland  and  K'lrlli   lAnnuJilrv,  nr 

^^^^^^           Baux,  EawABDi  Oh  Um  iiiuswmm  tle- 

Varncw,  12a. 

^^^^^H                 pnsit  cf  S*Ti  PScUn.      (8c«>  Ma»gan»»« 

L«n«Mb[rc:  mintnf;  [n.    (8of  JV«rf««  m.) 

^^^^^^^^1                     dtpotit 

— Cairboiufcr<in«  mclu  of.      (S***  C«r- 

^^^^^^H            IlBtchrtLiiie  in  Dclginn.  ahi.  ?S. 

(t(Hiy<'«NM>.) 

^^^^^^^1            ilsalage  hj  clwtricttj,  «fas.  6. 

LiAcn,  C.  C. ;  Uu  tlui  ahnnkasc  uf  |»|<cf . 

^^^^^^H            Ilntinjr  bj-  Uul  fnruAce  gue*,  bIw.  12. 

(Ste  Sirinkti^.} 

^^^^^H            Hilt,  U«na;  vi)>criiDi.tiU  with  onol-duKi, 

L<wl  and  wpfwr  i  (himbrrlsinland  Norih 

^^^^H 

lAHcaahire.    (H<w  A'«fM  o«  Jfiafiy.) 

^^^^^^H            lIoBorary  nnaUtn,  STiii. 

Lnom.  O.  A. :  nutv«  an  auaw  fuuIUfron 

^^^^^H             HtinguiMt    flK-cl*;,   kIm.  23.  -Bnilding 

Xortk  Fonoa**.  SI.— Papfr  on  UrMcl»> 

^^^^^H               MtonM,  abt.  33.— Conl,  bIm.  &7.— Pvtro- 

gaaha  tUaowaed.  107.~On   ih*  ibba* 

^^^^^^^1               Icnm,  oIm.  6>. 

gaiwae depoait  uf  Ihi'  i<M  i>r  ^<an  l*ialra. 

^^^^^^^1             Hury  rewrvoir    oteurriun  to  ikv,  239. 

SnntlDta  (ennininnicnli.'fU,  ItA. 

^^^^H                P/«i#.— 88.    Sodiau  df  the  Um  of  ra- 

Ufa  mcmbara.  zviu. 

^^^^^^^1 

UgnitMi  Btjiian,  abi.  l^i.— Kaljmr,  Bba. 

I7.~litna,Bbi.6L 

^^^^^^^1             IndiBj  BCMiaDiIc  gaalc^  of.  ato.  7^ 

Maffiwtic  itrudl^i  OK-Makinx  with  tha. 

^^^^^^H            loMcUi  erwl-meoBar^  abd.  17.— Uritub 

aba.  35. 

^^^^^^^H                 cxrbonifarotis,  bW.  6S. 

Mangan«<«  dtpnait  ft  Um   biti   nf   H«» 

^^^^^^B            Itutmotlimi    lor    eatltM)iuilu    tAtttrtan, 

n»in>.  Sardinia,  by  Kdwanl  Halw,  140. 

^^^^^               nlM-ra 

— Doeriiriinn    of    tlw    i4uid,    lib.— 

^^^^^_^^             iBvenian  of  AraU,  atw.  li. 

Htnila,   lW.-.lnaly»e»  of  oT*a,  lOfl.— 

^^^^^^^H           Iridiam  indactr;.  A*.  29. 

l^bW  ibowtnir  wntrraow  i>f  inaacanaan 

^^^^^H             Ixo.\  i  Cainlwriand  atid  North  I-aiMaahin. 

on  in  nthcr  ]i*ru  ot  SardinlB  c<fla|»»d 

^^^^^^^1                (Se*  iVoff* 

whb  tba  San    Pktm  bt^  A<»  IN-— 

^^^^^^^1             Irmt  minci  of  PuluivMladv.  ain.  33. 

Orik-i"  of  tki:  <li']Hwlt.  lU.— Itoda  *4 

^^^^^^^1            Iron  KioqiiUiii  nt   Dnrango,  in  Mexiwv, 

Eililwtalion      IM.  —  lli»tory.     154.— 

^^^^H 

I'n<ltu-llon  fmin    lto«-IW3.  -  W«k. 

^^^^^^H            Iron  nraat  AlgrHau.  bIm.  13.— Vbi^nimn, 

incm.inplovad.ttapM.  Jtc.  1^ — pMttin 

^^^^^1                 «U.  SI.  -Eaatt^ni  Kt*t«4,  abk  22.-  L'ol- 

e>liWuti/<n,  IA7.~KutM  im  ndcHMMfda 

^^^^^^H               ondo.  ftba.  S&  —  Knrojmn,  nnd  their 

aaetlon*  nf  iW  nxka.  tUt. 

^^^^^^^1                 origiii,  aba.  39. 

PUiM.-SO     Map  ikowiBK  iW  *«!• 

^^^^^^^1            Inn  and  aUvcr  iu  Mifiiu-o,  aW.  'ilt. 

Miitc  ruclw  of  th#  aonlh-WBrt   uf  Sar- 

^^^^^^^^P             Iruii  aiul  lUwl  i  loUiig  uf,  ali*.  13. 

diiita.— 21,     FWUcMMiitlnctijlervcka. 

^^^^^^^1            lairta:  ti^iuiUtif,  aba.  64. 

-SX.   UmgUudlnal  Nctfco.— 9&    Man 

^^^^^^B             Ibitfi  iiuickiiKrr  in.  aW   &:i.     Coal  in, 

uf  a   i»rlu>ii  of    llui  vnrldiica  ol  llw 

^^^^H                   atw.  «S.  -MlHffml  oiU  nf,  aW.  «. 

Ck)M  B<iMu  tain*. 

^                                                                  IKUKX.                                                              S2I                ^M 

Ifani^neae  depoolU ;  BcIrIui,  mh*.  S7. 

26ft. — Deioent  and  aacent  of  wnrknicn,               ^H 

Manillft  hpmp  wtTi^ing  rn{w>s  hIm.  M 

SR?. — VvntiUtinn,  tig;htintf,  nnd  qM  of                 ^^M 

Af annfaiiitnn*  nf  paUtnt  fuel,  aha.  90. 

ex)ilatir<«.  2GN. — 0«n«ml  Tcntnalloii. —               ^| 

MtKOiMr-  (Ikrs;  »iperiinnnt«  with  ami- 

Firrv  mtno*,  SC9.  —  Ligbting  of  flnrr                 ^H 

dn*t,  ISO. 

ininw,  271. — Fn  of  eipl'wirGn,  273 —               ^| 

Morsint  lanip;    >*t\   tjip,  hj  M.  Wdtoii 

Aecninnlatiiinii  of  watci.  27J.— Control               ^H 

^^L            Bmwn,  161.   -IK»cii<.«oil,  IGS. 

of  n-orkincti.  2~S.  — SpcciiJ  (■xaiuinnLion               ^H 

^^V                Phtt.St      Drnxliigs  (if  tlic  1am]i, 

«f  trorkiiign  iu  Rl^^y  iniiiva,  STH-  —Tom*                  ^^| 

■                   •hovring  Rj»W«  improvwl  Autcning. 

imniry  arranip.tn«iti.  —  PTC\-tfntioii  nf               ^H 

'                 Meckleiibtirij  :  putaniiim  *iUt<  iii,  ab*.  63. 

acviiU'tiU. — Ilnloa  tu  bn  fullniri-d  on  tho                ^^M 

MXKkRiifi;  Hnnomr;,  iviii. — Life.  ihU. 

occarrviwo  vf  aecidmU,  277. — Ocnurol              ^H 

^^L            — Orl^fiiinl,      XX.— Ordinitrj.      \\\l. — 

ruli'«,  279. — Appeiidii,  279.                          ^^^^H 

^^V            A.&v<ciitte,     Ksii.— StudeiiU.    tiivi.— 

^^^1 

W                    Sii,i)iieribiiijr  (Iriii*.  *:«„  SKxr'tu. 

^^^H 

1                MsRivAtK,  i'n'>F.i  On  tho variation «ani(!- 

^^^H 

1                     tiinei  m>Lic«<l  in  the  iHfTyn-iifi.'  I't  tin- 

Nevada;  silver-IcoiddepualUuf.ab*.  St.—        ^^^^| 

^^^L            Bimnltanriin*  nwliti;;  of  tno  banitnetvi-n, 

Kii.-k«l  and  cobalt  in,  abo.  30.                           ^^^H 

^^^B             oiiv  nt  tuiiilc  aiitt  tbe  ntlivr  in  tlip  •njrlc- 

Now  itystt-in  uf  c-tMil-t^ctlJiig,  wiUi  DiirnrttV          ^^^^B 

iiig^^df  a  mine.  14£. 

jHileiit  Tvllirr  Hiitiiii^  wttlge  and  nicking        ^^^^H 

M«tamiM-]jtil«tD  ill  v<m1,  hIm.  37. 

mnchhietby  W.  J.  Bird.  109.  -Dt-Mriif        ^^^^| 

Kfexico;  »ilvi>raiiil  Irun  in,  aba.  HA. — Iron 

tiuii  vf  tliu  lUBcliitiP,  IdL  — MimIc  of               ^H 

nM))inlniiL  "f  l>umii|t'\  obh.  57. 

worldu|f.  195.— Su|i[iloniout)ir]r  rmnarlM,                ^^M 

HltKmt   iiuforta  and  «)i|inrbt  uf  Spain, 

H 

aU.3a 

Plate.— sn.       Chnwin^i  of  Uii-  ma-                 ^H 

Uineral  oil*  of  Italy,  nhK  fU. 

vhini!  Aiiil  t>lan  of  nicking.                                        ^H 

HiuiMiil  nvourot!*  of  llioAndjunmi  Ulniidfi, 

New  Zrolaiiil ;  u»vf  ill  initi«r«]R  of,  alu.  19,                  ^^| 

^^L            abi.  1 1.  -Of  llii-   nniicvdt.v   [Madnu], 

^^^H 

^^F           *hi.  Li.     Atigiitii  fraiitU-r,  alM.  17. 

Nicki!l  iind  ciiliult  In  N«vadA>  ab«.  Sfk              ^^^^^| 

W                MlticmL^awMKiAtcd  wilhdiamniid  in  BiaiiT. 

Nomination  nf  mrmbcr>;  forms  of, Iii.            ^^^^H 

1                     niM.  38, 

NorwM_v;  gold  in.  aba  46.                                ^^^^H 

1                  Miiu'ruU  (iiirful}  of  Xuw  ZcnUiid,  al>a.  19. 

Notu  01)  Lliv  o<Ktl*liL'ld*  (ind  i.-oal>niiuin£          ^^^^| 

1                .Mixrsij:  In  CuinV'rland  and  NotIIi  I-in- 

niH^nttoiu  in  Xortli  rcnnou  ((Thiiia),             ^^| 

^^^              casliirv.    (.'wi  .\o/r»  on.)  — lu  tln^  Ituko- 

by    Ihiviil  Tynaik,  fl?.— .\^'i«t  of  tlin                 ^| 

^^H           wino,  iib«.  51.— In   Bnlitria,  ah*.  60.— 

country,  67.— Fonils,  69.— Qcnemt  <li^               ^| 

^^H            In  iyrol.  alu    63.— In  Novu  ScdI'ia  in 

dnt-tii'iit,  69. — Vi*iU  ki  tmtiv*  iniii«ii,                ^H 

^^             lSa^.  a,U.  74. 

71'— TbickucMiif  <»ial-i<i«iaBiinddi|>of               ^H 

Uiniug  dintricU:   llm    YaxiVi,    ah»,  62.— 

■trAtfl,   Vi.  —  OliaraoU'r  uf  tbc   nntivo                ^^| 

ButUh  Montana,  aba.  (Mi.- £ai]drrotb« 

woikuiiin.— IdMa  of  tliv  native  oficiati               ^H 

aba,  88, 

oij  tbe  pTO[X)acd  inim»KoperBti(ni«,7<l.                 ^| 

Mining  induftrtM  '^'      ..WliiO  iti  1884, 

— 8mta  Runic  tlinxipl],  T-k  — Wa|^               ^H 

hIm.  G5. 

aiit|>tit.  &«:.,  75. — AnaljrwK  of  tbu  coal,                 ^H 

MiuiiiK  iimdiice  trf    DortiiiiiHd   in  IMB, 

76  -UiMuasnl,  77.  190.                                       ^| 

>lii.  1,  ~  In  laSk  ab>.  A3. 

P/flf«^  —  1£.     Mail  t^f  'Iw  >«l*<i<l  of          ^^^1 

E  '             Uiiiltitf    RuulnLioim  of   Dirl^tim   (new), 

Fwnaaa.                                                             ^^^H 

I^^B                trnliitlalMl  lij  U.  WtilU'U  Kmn-ti,  265.— 

Noto  on  aoina  Cownl*  f nnn  North  Pnmioiii,         ^^^^| 

^^K^^    Keu|Hnfr  plana  of  nitncH,  Z6a. - Hluib, 

by  Prafeawr  G.  A.  Leb.iitr,  ai.                    ^^^H 

^^^^V       833                ^^^^^^                             ^^^^^^^^^^^^^^ 

^^^^^^^H            VotMt  nn  the  bUlnrj  of  mining  in  Cnii>- 

footer  lamp,  and  nuda  of  indicating  lb* 

^^^^^^B              bcrUnd  und  North  LuicMhin?,  bjr  J.  1>, 

firuMnM  of  iiuall   qiiantitiea  of   tin- 

^^^^^^^1               Kendall.  83.— Itvid  :  hlcU<rj  ttmnO  np- 

(bmp  la  minea,  bj  T.   W.  Hitnnin|r< 

^^^^^^H             ward*   frmn  Ihe  Uni«  of  Ui*  Aitci^iit 

285.— [toacriiilkMi  of  the  lauip  aid  ap- 

^^^^^^^1               Driluii*,S3. — KaRieiof<xnB|Mni«««or)(> 

pnralu*.  285.— Tabk),   •bowing;  malU 

^^^^^^^1             ing  fnv  in  FiinieM  at  different  prriMU, 

of  obttnation*  on  the  v<mtilatiaii  (d 

^^^^^^^1             93-99.  —  I'rtHludwii     of     irou     on, 

tbv  Oouloy  Mine  fur  a  nonth.  3S6. 

^^^^H               1841-1882.  07.  —  Co*l  :  Itiatoi?   tnral 

Plata.— 40.     Dnwin^i  of  Uw  lavp 

^^^^^^^H               from    tbc   tiitiL'   of   tlic    Roiuniu.    100. 

and  apparatoa. 

^^^^^^^1               — StAtiia   vrorkcd   kl   ditTcivnt   ]>CTio(i«. 

FU  tlufUi    fonn  and  amn^etocut  of, 

^^^^^1              102.-  Giipcqi>.17M-1792.— ltuMTii>tioB 

abt.8. 

^^^^^^^V               of  K  niuding  engirie  mt  wrork  ui  lf>05. 

Plaate  of  Parici  tamping  wilh,  aba.  39. 

^^^^^V               108.— Workiii^n  col1ivT>-  lluodod,  1 11. 

Vnvnmtic  docpatch  tuW  butwavn  LoodMi 

^^^^^^^b              — IVodiuw    uC    ooal    it)    CumberUnd 

and  hri%  abi.  41. 

^^^^^1              18*0-1883,  114.  — Cutniwutw  wijrLiuu: 

Pootieb'a  ijateni  of  paaaiog  tlinrai^  watar- 

^^^^^^^1               mal  in  18H4. — Ntnobnr  af  penoBM  Bta- 

baaring  ctnta,  ah*..  89,  78. 

^^^^^^V             ployed,  lis.- Lead  niid  coppor,  &c., 

PoturiuB  nlu  in  MKkluubnnt.  sba.  8S. 

^^^^                   116-124. 

I'rinriplOT  of   gJcvtiic   liffhling,  aMl   Uw 

^^^^^^H          No(4M  nn    mlcTMCoplc  icctloiu  of  tvclu 

cmutncLii'D  aod  urangtmunt  of  «la*> 

^^^^H              from  San  l^m  S^inin-  b>  >'.  W. 

trio    UBht    appamtii*,    bj-    »jaa*j    V. 

^^^^H 

Walker,  3.— CondaotoTi,  3.— Kcabrtaitea. 

^^^^^^^1           Nova  ScvtU;  mtidng  in,  in  tKM,  nU.  7V 

c-urrcni.  riieitlt,  eleclro-moliTv  foirov  4. 

^^^^^^^^^^1 

Ih-fiiiilioii  of  l«nM,  iHftbod*  of  gcaor- 

^^^^^^B         Offlc«n.xU. 

ating   clcclridij,  S.— Jfari- ■*»,    7.— 

^^^^^^^H           OTdiuary  ni«iob«T«,  xixi. 

Thp  Oramnw.  8.— Sietoen*,  Iti  — Masln. 

^^^^^H          On-bcwing  raclu  of  Attica,  aU.  G7. 

tl.— WMtou,  Kditnn.  BOrsia,  (iQlebOT, 

^^^^^^H            Ora  daiMidU:  cUii»ifti»timi  of.  mh*.  G6. 

12.— Schucki-rt,     Brutli,    11  -  WpUln. 

^^^^^^1          On-SMlring  with  Uhi    inagMtlo   DMdks 

atone- ^'itlcwllt,  altcmatinK-Darmit,  17. 

^^^^H 

—  Amaaoe,!)*  Meritm>,Uranroeak«- 

^^^^^^^H          Organic   niattvr  foratiiiK   lu  ^  cual-pll. 

wUlng,  ^OKM  alt«ntatiMr'  F«rnuitl- 

^^^^H 

TluMupaw,  18.— PannatMot  aad  atednt 

^^^^^^^y          Original  meDilwre.  is. 

ungiti-ti,  19.— The  8tfriaid7iuiB0,  H.— 

Hbunt    Jtubbio.   21.  —  T«i.    lyp«  of 

^^^^^^M          l^pcr:  ahricikagv  of.    (Seo  SiriiitMife.) 

Gnuntao  inarhlni>,  S3.—£tftfrir  litmft. 

^^^^^^H           Pat«nt  fuel :  uaaiiuf«cUin>  of.  ala.  30. 

Aro,  S5- — CmiBjituii,  27. — B  rookie.  f»ie» 

^^^^^^1           PatiMia.  avii. 

meiu|ietulaltun,SH. — Clnlfili.  Bnuh.uid 

^^^^^^1          Peltvn  Collivr^i  iriitoriinmiU  with  Usijm 

W«at«n,  Sa— Brurlria  coainttiUtiuiT,  IS. 

^^^^H               at,  283. 

—  l/fver.  as.— Motor.  86.— Arrff  *!«•■ 

^^^^^^H          Fwia«jl<Dnlan  cml-ftrkls,  aba.  21. — Cvp- 

*rtM/  lompa.  Uie  PI1»wn,  (lulrlwr,  37.— 

^^^^^^H                per  bell  nf  Sunth  Umintaiii.  alM.  34. 

^^^^^^^1          Fonia    tar^nolte  mluca  of,  afa«.  10. 

tmmpt,    n.  —  9mw»,    40  —  Lanr-roi. 

^^^^^^^1           IVra;  Vaulj  ininiiift  dintrid.  in,  alw- &2. 

Cr«ifc«*.  Woodbmite.  and  tUviaii.43. 

^^^^^^^1          Ptcrolrttin  in  Uuiifwjr,  ab»  6-1.— l>i!pMlt< 

CoaucctloBi,  42.  —  luraUtiim,  44.-ln< 

^^^^^^V              in  AbMlia.  sin.   A7  — Indiiriry  ia  lb« 

Mlallatiun    at   C^mntfr    I'^nlllrrj-.   lis.— 

^^^^^ft              Chcsmu,  aU. 

AnionMlc  nv'i'*^'''-  ^^^  liMtalUtlna 

^^^^^H           I*bM|>)>aU<*  1   Belgian,  al**.  36. 

at  KppWliM  L'nnWr;.  M.  -  Kviwb**.  fri 

^^^^^^^^^^^^^^^^^^^I5DRX^                 ^^^^V^^^SSS^^^^^H 

— Iloliliin.   nutmiiBtic    cut-aiit«,  66. — 

Salt  (It  jialii:*.  sb*.  it.-lti  tbe  Suudau,             ^^^H 

Fuubltf    cut-outfl,    ntDuiiriuif   iii>tru- 

■bs.  SI.— Of  Sdutberu  KhmU,  ab*-  01.                ^^^^| 

mcuta,  ^G.—^The  engine  or  luechamc&l 

Sanliiiia;    taaD(raneMi     il«pout    of   Sui             ^^^^H 

motor.    67.  —  Ksnltti,   68*  —  AppencUx, 

Rutru.     (Sm  J/<tiijr<"tn«  dtpotit.)                    ^^^^^| 

Mtcotidarjr  bnltunn  or  dectrtCA]  occti* 

SKQltOya :    Strubk  at   Kvlang.  PormuMV              ^^^^H 

iDtiUtora.  GO.— Diaciimidi  63. 

74.— CutDb«.'rbin>iIaudXortliI.aiicssbiT«,               ^^^H 

P!aUM.^i,  2,  a,  4,  5,  6.       [>niwiiigt 

or  FurneM'  coal-flcM,  12.S,  nnd  i'/afM              ^^^^| 

of  iDuchinM.  core*,  bobbins,  nnd  illui- 

18-16,  and  Id.— Tncbjta  rocks,  Stu            ^^^H 

trstUiiiK  of  i-nriiin*  ■jtvino   of  nuking 

PIcLru.    16Ui    ifa/r^  21,  2!!.-Liue  of              ^^^H 

Mnnectlotid, — 7,  8,  0, 10.    DnwUigs  of 

euib<iiikm«iit.  Hury  reaervair,  Pia/«  39.     ^^^^^^^H 

lmiii[M,  comniutatora,  clntehca,  •writcbei. 

tteimKimctpr ;  a           aim.  66.                           ^^^^^^^H 

Ac.— 11.     Plan  oi  cuunoctioHi  of  the 

Shaft   mid    windiui;    nmcbliiery   at  Uiq      ^^^^^^^| 

incanilciKi'iit  etvctric  lif^hU  at  K]ipk't<in 

Ituelcuit-lIidiiidi:rrf-VL'T«inlgLfiild     Cul-              ^^^^^| 

Collier}-. 

liory,  abt.  8.                                                        ^^^^H 

r            Prumm;  mining  pnxjiicrpflf  flnrtinuiiil  in 

S1i&ft>;  fonii  aiid  iirraiig«in«nt  of,  ab«.  &               ^^^^^| 

ItflW.ubi.  L^In  ISM.ab*.  63. 

Bbritibagi:  of  paper  i  Oa  Uio.  bT  C  (^.             ^^^^^| 

I'riiMliin  oiniiiiuion  on  cnul-<lnit,  199. 

Lvaeb.  I7S.— Results  uf  rarluot  ciiierl-             ^^^^^| 

PnlwjinctL'i' 1  tliu,  lib*.  7. 

mcnU.  175.                                                         ^^^^^| 

PfiitM ;  Vii^niaii,  ab*.  25. 

Pta<69.—ti  -33.     Illuttmtlng  the  on-              ^^^H 

perimruti.                                                          ^^^^H 

Qucviulaijil  I  ^Id  in,  ftb«.  44. 

Sicnneim.  Marliu  pn>ceM  i  natea  on,  obt.  10.             ^^^^^| 

(juiclculv«r  iti  Italjr,  &b«.  SS. 

Silver  and  inni  iu  Mexico,  abi.  26,                           ^^^^^| 

Silvur  U'ad  dvpfnit*  uf  NoviwiA.  iibK.  31.                  ^^^^^| 

S|Min ;  idiiietal  iinjiorta  aiid  c!i)JurLa  of,  iti              ^^^^^| 

BtFOKTfl :    CouncQ,  vil— Finance   coia- 

IttKS,  abs.  38.— Aluaiia  copper  mtaia.            ^^^^H 

auttoo,!. 

^^^H 

Koalledg*  atvil  .Triliiisuii  double  combinn- 

Spanlali  coal-fieUU,  abs.  3(>.                                   ^^^^| 

taon  Diin»r*i  wfuty  btmp,  by  J.  liaai- 

Btati«t1(;ii;    PnaliicliDn  of  iron,  oatput             ^^^^^| 

Indg^  J89.— -Ilc<«i:ri)>Liiiii  of  Ui«  lump, 

nf  oodi,  j».,  in  Cnmborland  and  North            ^^^^H 

IS3. —  BesnltJi  of  esporimenti,  187.— 

Ijimcaibirc     (Sw  Soltt  on  tUt  kittorjf             ^^^^^H 

liiirbLiiig  ptiwur,  ISS. — I>i»cai*od,  188. 

of  mini»3.)  -Mine   produc*  of   t)ort-            ^^^^H 

Plalei. — 35,  aii,  37.      Showing  con- 

niiinil  in  1$S3,  ab*.  1 ;  in  I8S4,  aba.  53.             ^^^^H 

(trii'Ctinn  qf  th«  lamp. 

— UudiH-grouiid  baiiluge  by  luoiitnutiiru             ^^^^^| 

Rojiil  Uluuter.  xi»1j. 

and  «lectricHy.    ab*.    6. — Wnem    and            ^^^^^| 

Rddlbu,  K,  W.  ;  nolM  at\  mLcroiicajiic  wo- 

prico4  In  the  Pu-dc-CoUU  onal-licld,           ^^^^^| 

tifliu  at  TiHiks  from  San  Pietroi  1!>V. 

nil*.   S6.-~Miuigdiir.au    i>f    Huti     Pintro,              ^^^^^H 

Rule*,  ilv. 

!!U4-H:t,  l^tb— Imjwrta  und  oxporlJ  of             ^^^^^| 

ICundcrotb  mining  dittriot,  ah«.  fiH. 

."Ipain  ill  1H^3,  alu.  Sft.- Prii.-«a  of  oool             ^^^^H 

^^^L    KomWi  Si)ath«ni,  nit  of,  sin.  61. 

and  coke  at  8t,  Eticnuc,  lgSl-6,-»bs.            ^^^H 

^^^F  Ktdbb,  W.  J.  A.J  improved  futcning  to 

JK). — Oil  iiiduatrj-  uf  Itaku,  nb*,  7L                     ^^^^H 

W              tlto  Maruut  buiip,  16£ ;  niid  Plate  24. 

Kniiilui  1  salt  In  tbr,  obi.  5L.                                 ^^^^H 

I 

Spiders  ;  varboiiifvrona,  aba.  61.                               ^^^^H 

I           8AnTr-LAU» :    MEmut,    161.  —  BoBt- 

St.  Ktienne;  pri«ea  of  ooal  and  coke  tt,            ^^^^| 

H                Iod(^'  anil  Juliiiioii.  183. — Weiybu,  ftc. 

ISfit-HI).  abi.                                                             ^^^1 

1              uf  Toriuiu,  ubt.  SO.— ndcT.  £86.— Wolf, 

STmroRD,  W.  U.  C;  paper  an  tlic  Hnrj            ^^^^^ 

1                891. 

Tworvnir,  2St!(,                                                         ^^^^H 

»n 


INDEX. 


Strata ;  iiiversiuii  iif,  aba.  14. 
Uteel ;  testing  of,  obi.  I^. 
Strength  of  winding  rope^,  abs.  C9. 
Stndeuta,  suvi. 
Stjrian  liguites,  abs.  11. 
Subscribing  collieries,  xxxviii. 
Snbucriptioui,  xiv. 

Tamping  ilrill-hole«  with  plaster  of  Paris, 

aba.  29. 
Tusinauia;  geology  of,  abs.  32. 
Temperature  in  the  Arlber^  tunnel,  abs. 

33. 
Testing  of  iron  and  oteel.  abs.  13. 
ThermnmettT  iiidicntur;  notice  of,  by  John 

Uaglisli,  14^. 
Tin  in  Dakotn,  abs.  43. — Brittany,  abs.  45. 
Tinncvelly;  minoml  resources  of  the.  abs. 

15. 
Tmchyte  rocks,  145. 
Troasurer's  occciunt^t,  sit. 
Tnnncl ;  Arlbcrg,  abs.  35. 
Tnninriise  miiiLH  of  Penia,  abs.  19. 
Tyrol;  mining  in,  abs.  (>3. 
TvzACK,  lUviUi  On  the  Funniwa  coal- 

tlclds.     (Sec  NoUt  on.) 


Underground  temperatnre  in  the  Arlberg 
tunnel,  abs.  35. — In  Jav:\,  ab^.  43. 

Vkktilatiox  :  Auiiliary,  for  gassy  pit*, 
ab.i.  3, -^Compressed,  by  moans  of  a 
Ouibal  fan  undcrgniund,  abs.  49. — 
Ubsorvations  at  the  Qouley  pit,  2S3. 

Virginia;  iron  ore  of,  abs.  21. ^Pyrites, 
abi.  25. 

Waleer,  Syd\e7  v.;  On  electric  light- 
ing.    (See  Principlea  of.) 

Watcr-beaniig  strtta;  Puetsch's  system 
of  passing  through,  abs.  39,  72. 

Winding  ioiion;  flat  mniiillu  licmp.  abs. 
5  J.~StrengLh  of,  V.'J. 

Wolf  safety  km|i,  by  T.  W.  IJnnning.  291. 
— Description  of  the  lamp  and  apjiara- 
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